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THE COVER
Perhaps what moves us in winter is
some reminiscence
of far-off summer ... What beauty in the running
brooks! What life! What society!
The cold is merely superficial; it
rs summer still at the core, far, far
within. - Henry David Thoreau
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~o. 827-00239

and Associates
By Howard E. Spencer, Jr.
Chief, Game Division

"She'd been hypnotized by a spotlight ... "

N

o. 827-00239 was late that year in recovering

her flight feathers and coming out of the
eclipse moult. The biologist who removed her
-somewhat bedraggled-from the live trap, up on
the Penobscot River below Lincoln, recorded her as
an adult female black duck (Anas rupripes). He
placed an asterisk beside her number in his field
notes to indicate that she was a recovery from some
banding station other than his own. Before releasing her unharmed, he observed how thin she was for
mid-September and guessed correctly that she'd
hatched and raised a late brood that year. Such
was No. 827-00239's second close contact with man,
and her chances of surviving a third were slim,
indeed.
Actually, for a bird less than two years old, No.
827-00239 was fairly well travelled. She'd been
hypnotized by a spotlight mounted on an airboat
in her natal marsh in Quebec the previous summer.
A Canadian biologist who dipped her up in a long
handled net about 2 : 00 o'clock one August morning
identified her as a bird of the year and carefully
placed on her leg the metal alloy band bearing her
number. Soon after that rather terrifying experience, she'd left her home marsh and headed north.
At Lake St. John, she joined a group of about 35
other young black ducks; after a few days, the
whole group moved north again to Lake Peribonca.
Here, however, the nights soon turned cold, skimming some of the back waters and shallows with
ice, and the flock moved southwest to Baie Comeau.
They were not long at Baie Comeau, though,
before the hunting season opened. Driven from this
area, they moved southwestward up th€ St. Lawrence, losing a bird or two to hunters as the flock
settled to feed or toll to decoys. Soon they left the
St. Lawrence, and a short southward flight took
them to the rich wild rice fields of Lake Megantic.
After a few days of lush feed here, the opening of
the hunting season in this zone drove them south
again-this time across the international border to
Merrymeeting Bay in Maine. Among thousands of
their kind, they fattened for more than two weeks
on wild rice, pondweeds, and bulrush before another
opening hunting season provided the stimulus to
send them southward again in mid-October.
2

By this time, No. 827-00239 had learned that open
water meant safety, and she'd developed the habit
of accompanying the big flocks that left Msrrymeeting just after daylight to rest undisturbed on the
nearby ocean, returning at dusk to feed through the
night. This habit may well have been the saving
factor that enabled her as a young bird to escape the
hunters this first year. She moved southward along
the coast, over the salt marshes of Massachusetts'
"North Shore" and Cape Cod, to settle finally for
the winter near Tuckahoe, New Jersey, in the great
Cape May marshes.
stopped in New Jersey, about
the end of the first week in January, an aerial
survey by biologists indicated more than 70,000
black ducks in the New Jersey marshes alone. It
was soon after this that a period of extreme cold
froze the marsh surfaces; the salt marsh snails
(Melampus sp.) which No. 827-00239 had come to
depend on for food were beneath an impenetrable
layer of ice. Although she lost nearly a third of her
fall weight and scaled only 30 ounces when a thaw
made the snails available again, she survived.
Others that were in poorer condition to start, or
carried lead shot from the hunting season, died.
After the "freeze" had broken, life was relatively
routine for the wintering blacks. Occasionally another cold snap would result in a hungry day or two.
Some of the birds yielded to the temptation of the
bright yellow corn so enticingly displayed in funnelmouthed wire traps. These ducks emerged shaken
but uninjured at the hands of the game biologist
who saw to it they carried bright, new, numberbearing bands on one leg or the other. Several of
these birds really got the habit and returned to the
traps day after day for corn, much to the disgust of
the biologist whose cold fingers had little sympathy
for the free-loaders.
By mid-February, the lengthening days and
warming sun began to affect the drakes; No.
827-00239 was receiving more than casual attention
from several. After several days of head-bobbing

AFTERTHEGUNNING
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antics, short chases to drive away other would-be
suitors, and other performances calculated to win a
black duck's heart, No. 827-00239 accepted as a mate
a big male about a year older than she. He had
come into breeding condition earlier than some of
the younger birds. Once this pair bond had crystallized, the two were never far apart. The big drake
defended his rights both on the water and in the air,
driving away all contenders who attempted to usurp
his position.
As spring progressed, the flocks began breaking
up, and 827-00239 drifted northeastward with her
mate in company with more of her kind. Ultimately,
she came to Kennebec River estuary which was still
full of ice floes. Merrymeeting Bay, its bottom covered with wild rice seed, was still ice-bound, and
soon a large flock pushed eastward to the Penobscot
estuary, between Castine and Winterport.
Here
00239 and her mate found limitless stocks of tiny
clams, snails, and crustaceans on the teaming mud
fiats of rich alluvial silt. Even the thousands of
black ducks, whistlers (goldeneyes), and bluebills
(scaup) that had spent the winter here hadn't been
able to consume more than a small fraction. New
birds were arriving daily, and soon the river was
filled with birds and drifting ice as melting snow
swelled it bankfull and broke winter's hold late in
March. The urge to nest was strong within No.
827-00239. She pushed up river, followed by her
mate, almost as soon as the ice was out. She made
daily flights away from the main river, but everything was still ice and snow in the back country, and
they'd return each night to feed and rest.
It was during this period in late April that she
lost her first mate. He landed on a floating log one
morning and fell victim to an Indian trapper's muskrat trap. She waited until the trapper came, then

driving dam. The marked hen selected as her nest
site a spot on the southeast side of a small, low
island about a third of the way up the fiowage. It
was dry and warm where the spring sun had melted
a way the snow and well shielded from view by a
small spruce and dense growth of sedge and leatherleaf.
She scraped out a small hollow eight or nine
inches in diameter and lined it sparsely with dry
sedges. The next day, she laid her first egg. The
following day was cold and blustery, and she didn't
visit the nest. On the third day and each day thereafter, however, she deposited an egg each morning.
As the clutch began to build up, she pulled down
from her breast; by the time she completed laying
her 10 eggs, the nest was completely lined and even
had a small roll of down around the rim.
No. 827 -00239 began incubating about 24 hours
after laying her tenth egg. Whenever she left the
nest from this time on, she used the down roll to
conceal and insulate the eggs. During the laying
period, the drake had established a territory and
waiting site in the vicinity of an old muskrat house
about 200 yards up the fiowage. Here he loafed, fed,
preened, and waited for the female to join him. He
drove off another pair of blacks that visited the
marsh one day on a house hunting mission of their
own; they settled finally on a nearby beaver pond.
All went well until the third week in May when
No. 827-00239 was about 10 days into her 28-day
incubation period. Then the rains came-and came
-and
came. The holes in the old dam were too
small, and some became plugged with debris. The
marshy fiowage became a lake, and the 10 eggs
drifted about among the leatherleaf, chilled and
dead.

" ... antics calculated to win a black duck's heart."
left alone. The next day she joined a small migrating flock with several unpaired males and was soon
being courted by two young drakes that vied valiantly for her favors. She accepted the more dom~nant
of the two within a few days, and the new pair resumed home hunting.
Before the first week of May had passed, they had
settled alone on a small marshy fiowage, not far
from Brownville, that was left by an abandoned logMaine Fish and Game - Winter, 1968-69

For several days, the pair wandered rather aimlessly. Then the attentions of the faithful drake
stimulated a reaction from the duck. Hormones
flowed again, and a new nest site was established on
the same beaver pond where the pair had settled
that 00239's mate had chased from their first nesting
area. A major difference prevailed, however, in that
the other hen's clutch was almost ready to hatch,
and her mate had already departed for some un3

"After a short cruise ...

"

known moulting site to lose and later regrow in utmost secrecy his powerful flight feathers.

T

STRAIN of the first nest had told on No.
827-00239, and her second nest among the
weeds on the ancient beaver lodge contained but
eight eggs when she began incubating on the twentyfirst day of June. This late in the season, annual
vegetation growth was well advanced and made the
nest beneath it almost invisible. Furthermore, the
old beaver house was surrounded by water at least
two feet deep and was situated a good 100 feet from
shore. No egg-eating raccoon, fox, or skunk discovered it. Crows seldom visited the flowage, and
the ming that approached one day was distracted
by a frog and went on without detecting the nest.
At long last, the nest hatched-at least seven eggs
hatched on July 18. One egg was infertile. Perhaps
the drake's time was past also, or, possibly, he carried a high level of DDT in his system. In any event,
he'd left for a moulting area long before the seven
young hatched. No. 827-00239 was faced with rearing her first brood on her own.
The weather was warm in late July, and the
ducklings hatched, dried off, and left the nest within
hours after the first egg pipped. After a short cruise
across the upper end of the pond, the hen brooded
the young the first night under a dense stand of
ferns on the shore. At first light the next morning,
the brood followed its mother through the flooded
willow bushes and soon learned that gnats, insect
larvae, water beetles, and almost anything small
enough that moved was good to eat. There was an
abundance of insect life in the beaver pond, and the
ducklings grew rapidly, feeding long hours on the
high protein diet in midsummer. By the time they
were two weeks old, the patches of yellow down on
the young were already starting to darken; by four
weeks, the birds gave the impression of being much
darker brown all over.
There was no problem or conflict with the other
brood, which had hatched in early June and was
HE

already learning to fly at seven to nine weeks. The
older brood left for good, on the wing, about midAugust, and No. 827-00239followed with her youngsters by going over the dam and down the outlet.
This proved to be a hazardous trip, however, and one
duckling was taken by a large snapping turtle lying
in the brook almost in sight of the beaver dam. Another fell to a fox as they crossed another beaver
dam further down, leaving only five of the seven
when they reached the main river. In the meantime, the hen progressed into her eclipse moult and
fed little.
By the time the little family arrived on the river,
the old bird was essentially flightless, and the young
were testing their new feathers and making short
flights. It was early September, and in a matter of
days, the young were fully on the wing and joined
another flock of young bl..cks. This new and larger
group soon moved to the ripening rice beds at Costigan, leaving No. 827-00239 to shift for herself along
the weedy, marshy shores. She travelled slowly
down the Piscataquis, and it was nearly two weeks
after her brood had left that she reached the main
stem of the Penobscot River. Her flight feathers
were nearly grown by now, and she could make short
flights.
It was at this point that she moved up river and
succumbed to the lure of cracked corn and entered
the banding trap where we picked up her story in
the beginning.
As far as we know, No. 827-00239 is
E
still alive and trading up and down the flyway
each spring and fall. Perhaps some day in the fuPILOGUE:

ture we'll learn more of her whereabouts from a report on the band she carries. The chances become
slimmer each passing year, however, and not everyone reports a banded black duck. Foxes, owls, mink,
and other predators take their toll. Lead poisoning,
disease, and oil pollution are ever present hazards.
Despite the many circumstances that reduce average black duck life to something less than two years,
we have records of 10-year-old birds. We know of
one a~cient female that lived at least 20 years from
the time she was banded on the Penobscot until
brought down by a hunter's gun on the marshes of
Chesapeake Bay in Maryland. So -though the odds
are against us, possibly we will write a sequel to this
present tale.

A Candid Appraisal of Maine's
Strealll Stocking Progralll
By Stuart E. DeRoche
Fishery Biologist

W

HEN IS THE BEST TIME to stock streams,
and under what conditions should streams
be stocked? Some Maine fishermen believe
that in the old days when brooks were stocked in the
fall, fishing was better because the trout adjusted to
the environment, spread out through the watershed,
and behaved like "wild" trout. Other Maine anglers
contend that stocking legal-sized brook trout a
month or two prior to the opening of the fishing
season provides the best fishing because these: trout
will spread out in the streams, making them more
difficult to catch, thus providing a much longer fishery. The Maine Department of Inland Fisheries and
Game has been stocking streams with legal-sized
brook trout just prior to and during the fishing season for many years now, feeling that this type of
stocking provides the highest returns of trout to
anglers.
There is a general feeling among fishery biologists
that stream stocking as a general state-wide program provides a very expensive, short-term fishery;
therefore, its justification seems questionable in
many streams in Maine (see Maine Fish and Game,
Spring 1963, "Why Stock Trout Streams?").
The
Department feels that hatchery trout should be
stocked in ways that will provide the greatest return
on the angler dollars spent to raise them. To provide
these answers and to evaluate each type of stocking

method, the Fishery Division conducted a study on
Branch Brook, York County, Maine, from 1959 to
1965.
Specific objectives of this study were to determine:
1. The over-winter survival of fall-stocked brook
trout living free of competition from other
fish.
2. The over-winter survival of fall-stocked brook
trout and wild brook trout living in competition with one another.
3. The over-winter survival of wild brook trout
living relatively free from competition of
stocked trout.
4. The survival and availability to fishermen of
legal-sized brook trout stocked at least one
month prior to the opening of fishing season.
5. What effects stocking fingerling brook trout
in the marine estuary of Branch Brook had
on improving the existing trout fishery there.
6. The effects stream improvement devices had
on a wild brook trout population.

A

1500-FOOT STRETCH of Branch Brook, similar in
environmental characteristics, was selected for
this study (Area II, Figure 1). This area was divided into three 500-foot sections, designated A, B,
and C. Each section was isolated from the other by
wooden weirs (fences) made with 2-inch wooden
pickets driven to refusal into the stream bed. Twoway traps, framed with two-by-four's and covered
with %" hardware cloth, were located in the upstream and downstream weirs of each section
(Figure 2).
Section A was set up to measure the over-winter
survival of 350 fall fingerling brook t~out stocked
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III

in October in an environment free of competition
from wild trout. Section B was designed to study
the over-winter survival of 350 October-stocked fingerling brook trout and about 300 wild brook trout
living together. Section C was set up to study the
over-winter survival of about 300 wild trout living
relatively free from the competition of stocked trout.
Hatchery trout were not allowed to move out of
the sections they were stocked in. Wild trout were
allowed to move freely, with the exception of into
Section A, and their movements were recorded. By
tagging and fin-clipping all wild trout as they moved
from one section to the other, it was possible to
determine how many trout had migrated to and
from Sections B and C, how many had remained in
their "home" sections, and how many "new" trout
had moved into the study area from below Section C.
All hatchery trout used in this study were either
tagged or fin-clipped for future identification.
Each spring, just prior to the opening of the
fishing season, population estimates were made in
each section by electrofishing.
(Maine Fish and
Game, Fall 1964, "Electric Fishing for Better Fishing.") These estimates, along with trapping data,
were used to determine the number of trout that had
survived the winter in each section. In addition to
this, electrofishing checks at various locations above
and below the fenced study area were made to determine if marked trout had escaped from the three
fenced sections (Figure 1). The trout that had escaped and were recovered outside the fenced area
were recorded by marks and by sections and included
in the survival estimates.
After three years, the fall stocking program was
terminated, and all traps and weirs were removed
from Area II. In March, 1964 and 1965, just one
month prior to the opening of the fishing season,
350 spring yearlings (legal-sized) brook trout were
stocked in the upper part of Area II and were allowed free movement in Branch Brook. Just three
days prior to the opening of the fishing season each
year, electrofishing was conducted throughout Area
II to estimate the number of spring-stocked trout
present. In addition, upstream and downstream
locations, where fishing pressure was heaviest, were
electrofished to determine the relative abundance
and location of pre-season stocked trout in these
areas (in Figure 1, the sites marked with an E represent all of the favorite fishing areas in Branch
Brook). Doing this work in a three-day period just
prior to the opening of the fishing season, assured the
best possible estimates of the number of pre-season
stocked trout that would be available to fishermen
on opening day in Area II, and it gave a good idea
of their relative abundance in the heaviest-fished
areas outside Area II.

A

SEVEN YEARS of study at Branch Brook,
many questions pertaining to how, when, and
where streams should be stocked can be answered
with some degree of confidence.
6

FTER

The author, left, and Fishery Biologist Richard
Anderson check a trout caught in one of the traps
in the fenced study area. Fish were marked for
future identification before being released.

Brook trout fingerlings, stocked in October in a
500-foot stream section that already had a population of wild trout, survived the winters in varying
degrees, from as low as 4 per cent to as high as 48
per cent. On an average, about 29 per cent of the
fall-stocked trout survived to the following spring
when the fishing season opened. Even if all of the
brook trout that survived the winter were caught
by fishermen the following spring, a 29 per cent
return is not a very sound economic venture. It is
doubtful, even, that more than half of these trout
were caught by anglers; therefore, we can conservatively predict that no more than 15 per cent of the
fingerling brook trout stocked in the fall in competition with wild trout will be caught by fishermen the
following spring. Fall fingerlings stocked in an area
where wild trout competition was eliminated, survived the winters in greater numbers ( 34 per centi) ;
therefore, returns to fishermen from this type of
stocking would be slightly higher.
Stocking legal-sized brook trout a month before
the opening of the fishing season in Branch Brook
did not provide very satisfying results. It appears
quite evident from the Branch Brook study that
unless there is some kind of downstream barrier to
retain early-spring-stocked trout in the general
stocking area, they will not be available to fishermen
very long after stocking. The length of time these
trout will be available to fishermen depends upon
stream conditions at the time of stocking. If stream
flo":s ~re high during (or soon after) stocking,
which is usually the case in Maine in March and
April, the fish will soon become lost to the fishermen.
This loss may occur because the natural environment
is too rigorous for hatchery-reared trout and they
die, or they may become lost by being carried into
waters where they are not available to fishermen,
Maine
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such as the ocean, a large river, a warm-water lake,
or into polluted waters. Whichever the case may
be-and it makes little difference which it is-preseason, spring-stocked trout, which cost fishermen
better than 25c each to raise, provided substantially
little in returns, either to Branch Brook fishermen or
to the total Branch Brook trout population.
Results from the Branch Brook study show that
unless hatchery brook trout are caught during the
year they are stocked, they will not be caught in
very large numbers in following years. Only 16
hatchery trout, that Iuui spent more than one year in

Branch Brook after stocking, were recaptured during the seven-year study. From the 6,000 fingerling
brook trout that were stocked in the Branch Brook
estuary, only seven were taken that had spent a full
year at large after stocking, and only two were recaptured that had spent more than two summers in
the Branch Brook estuary.
There is little doubt that from an economic standpoint (numbers of fish caught), in-season stocking
of legal-sized brook trout is the best stream stocking
method because it provides a high return of fish to
fishermen. If one considers stream stocking strictly
from a recreational standpoint (quality fishing),
however, stocking fall fingerlings in a stream that
has a small population of fish, or no fish at all, provides fishing that closely resembles spring fishing
for wild trout. But remember, angler returns of
fall-stocked trout will be much lower than from inseason stocking of legal-sized trout; however, the
pure enjoyment of fishing for the fall-stocked fish
will be much improved for those anglers who prefer
to fish for enjoyment rather than for their limit!
HE BRANCH BROOK STUDY strongly indicated that
fall stocking in streams that have a sizeable
population of wild brook trout can be harmful by reducing the rate of over-winter survival of wild
trout; therefore, this type of stocking should be
discouraged. When a wild brook trout population is
considered small and not large enough to provide a
satisfactory fishery and numbers of other fish in the
stream are low, fall-stocked fingerlings can supplement the wild brook trout population and provide
better fishing.
Stocking mid-summer fingerling brook trout to
improve an existing trout fishery in the Branch
Brook marine estuary was not successful. Wild
brook trout outnumbered hatchery trout in the estuary by 5 to 1, and below head-of-tide dams by
about 2 to 1, in spite of the fact that 2,000 hatcheryreared fingerling brook trout were stocked in the
estuary for three consecutive summers.
Five stream improvement devices were constructed in Section A of Branch Brook during the
summer of 1963. They were designed to increase the
pool area for a more productive trout environment.
The 1964 and 1965 population estimates indicated
that these devices could very well be having a beneficial effect on the growth of wild brook trout in this
section: the numbers of larger trout nearly tripled

T
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those in the 1962 and 1963 estimates. It is tempting
to speculate from these estimates that the stream
improvement devices were in fact responsible for
the increased growth of trout in this stream section.
If nothing more, it was obvious that larger trout
occupied the pools created by these devices and that
fishermen found these pools and caught a number of
larger trout from them.
N THE STRENGTH of the results of the· Branch
Brook study, perhaps the wisest approach to
most stream stocking programs in Maine should be
to consider the following recommendations :
1. When stream surveys show that wild brook
trout are present in sufficient numbers to provide satisfactory trout fishing, no stocking
should be considered.
2. Fall-stocked fingerling brook trout can provide quite good fishing when they are stocked
in brooks that are suitable for trout but have
only a small population of wild trout that are
not providing satisfactory fishing. This situation may exist because the brooks are too
heavily fished, or because of unknown reasons.
The presence of other species of fish will influence the survival of hatchery trout; therefore, other species, if present at all must be
present in limited numbers; otherwise, it
would be better to stock legal-sized trout during the season.
3. When suitable trout streams are lacking in or
near large population centers, and it is desirable to provide some stream fishing, legalsized brook trout can be stocked during the
fishing season as long as the stream is not
polluted and as long as it has. a continuous
flow of water throughout most of the summer.
These trout will provide limited fishing. For
the most satisfactory returns, the trout should
be distributed over several hundred feet of
the heaviest fished areas of the stream. This
will prevent a road-side-pool-type fishery
where a few fishermen can catch all of the
trout in a few days. No carry-over of these
trout from one year to the next' can be expected from this type of stocking program.
4. Stocking summer fingerling brook trout is not
recommended in an attempt to improve an
existing estuarine brook trout fishery in a
marine estuary similar to Branch Brook.
5. Constructing stream improvement devices in
exceptionally cold streams, and in streams
with long sections devoid of pools, appears to
have merit in providing more suitable conditions for trout growth and providing pools
where anglers can more adequately harvest
the larger trout.

O

DETAILED REPORT of the complete Brook Branch
study can be obtained free by writing to: Stuart
DeRoche, 198 Main Street, Gorham, Maine 04038.
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Areas

R. LYLE FROST
By J. William Peppard
Waterfowl Research Leader

HE NAME OF SCAMMON Game Management
Area was recently changed to R. Lyle Frost
Game Management Area for reasons explained later on in this article. Historically, this
marsh was well known as a "good duck swamp" in
downeast Hancock County, so it was only natural
that it should be acquired by the Maine Department
of Inland Fisheries and Game as a waterfowl nesting
and production area. Acquisition from private landowners was completed in 1949.
This particular unit is long and narrow-about
three miles long-and the water flows from south to
north through the marsh to the new concrete dam
in Eastbrook. The same dam site was used for many
years previously in order to store water on the
flowage for a saw mill and for log-driving purposes,
and the old dam was re-built after acquisition. The
Eastbrook-Franklin town line crosses at the very
upper end of the unit, so that most of the area lies
in the town of Eastbrook, Hancock County.
Drainage-wise, the Frost Game Management Area
has an excellent flow of water from Molasses Pond,
which as it leaves the marsh, becomes the Mill
Stream which flows directly into Webbs Pond. This
water supply has proven to be very dependable;
therefore, water levels on the flowage are easily
controlled and adjusted to suit the various needs of
ducks during the different seasons of the year.

T

Several species of waterfowl use this area for
nesting and rearing young, and also for resting
during both the spring and fall migrations. Since
this unit is located only a couple of airline miles
from salt water, it falls within reach of our migratory flights along the coast. Black ducks, ringnecked ducks, and wood ducks are the most abundant resident species on the flowage, but hooded
mergansers and teal also nest occasionally on the
unit. In addition, many other species of shore birds
are resident to the area as are the common loon and
the osprey or fish hawk.
Total annual waterfowl production is about 100
young ducks each year. Therefore, during the last
20 years of Department operation, the R. Lyle Frost
Game Management Area has contributed a total of
about 2,000 ducks to the Atlantic Flyway population.
Our prime objective in waterfowl management is to
maintain good annual production on areas such as
this in order to produce more ducks for the flyway.
Although the entire area totals about 1,800 acres,
only 700 acres are in marsh. The remaining 1,100
acres are upland game habitat forested with mixed
growth typical of this part of Maine. The present
growth is the result of wood operations over many
years and includes largely pine, spruce, fir, hemlock,
beech, birch, aspen, and maple. Exceptions to this
mixed growth type include a "burn" now in polestage birch and aspen, pure stands of cedar adjacent
to the marsh, and a few small islands in the flowage
covered with pure stands of white pine.
This upland habitat naturally provides homes for
several species of wildlife including deer, foxes,
snowshoe hares, ruffed grouse, and bobcats. Fur
bearers such as beaver, muskrat, mink, and otter
are also resident to the marsh. The large variety
of both game and habitat provides interested hunters an excellent opportunity to hunt both waterfowl
and upland game on the same area.
In addition, the relatively large upland area has
proven to be a source of income to both the Department, Eastbrook, and, to a lesser extent, Franklin.
The current law requires that the respective towns
receive one-half the monies from the sales of stumpage on all Department-owned game management
areas. In recent years, logs, birch bolts, hardwood
and softwood pulp, and cedar stumpage sales have

Former Scammon Game Management
Area was re-named
in September in honor of Warden R. Lyle Frost.
Present at dedication
ceremonies,
in addition to
many wardens, friends, and associates were Fish
and Game Commissioner
Ronald T. Speers, Waterfowl
Research Leader J •. "Yi.lliam Peppard, Mrs. R. Lyle
Frost, and Game Division Chief Howard E. Spencer, Jr.
8
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About I 00 ducks are reared annually on the 700 acre
marsh on the area. Water levels are adjusted
seasonally at the Department-constructed
dam
(left) to suit the changing needs of waterfowl.

I

leen made on this area. In addition, about 500
Jundles of Christmas trees are sold each year. Besides producing income for both Eastbrook and
Franklin each year, these operations also provide
local employment.
All cuttings are supervised and are aimed towards
improving the game habitat. The Christmas tree
cuttings are particularly beneficial from the standpoint of game habitat in that they increase both
food and cover. Cuttings vary in size from a single
tree to units of two to three acres. Often, hardwoods
are cut in the immediate vicinity of these openings
thus increasing sprout growth and food supplies for
many species of wildlife. The resulting small stands
of softwood in these cuttings provide good game
cover, and, overall, an un-even aged forest stand is
established which is a major goal in forest game
management.
While waterfowl management is the principal
objective of this area, these other uses are compatible and should be continued at current levels.
Many of these practices can also be applied by private landowners to their own lands to improve game
habitat.
Maine Fish and Game - Winter, 1968-69

The R. Lyle Frost Game Management Area is
open to hunting and fishing according to the general
law of the State of Maine. Trapping may be conducted by permission and, therefore, can be controlled by the Maine Department of Inland Fisheries
and Game. No major change is anticipated in the
near future in these regulations as long as fishermen
and hunters don't become too numerous. A minor
change which would prohibit the use of outboard
motors on this area and other game management
areas is a very real possibility if the increase in boating continues. Waterfowl, like all other species of
wildlife, need a little peace and quiet, particularly
during the courting, breeding, and rearing seasons!
this unit was officially changed from
Scammon to the R. Lyle Frost Game Management Area on September 22, 1968, to honor a
young Maine game warden who was accidentally
killed by a dynamite blast while blowing a beaver
dam in Franklin on July 1, 1968. As the district
warden, Lyle took an active interest in this area, as
it was part of his regular patrol, and he was always
ready and willing to lend the writer a hand to accomplish any jobs as the need arose. In addition, he
very skillfully provided the necessary law enforcement which all our game management areas require.
Dam, fishways, buildings, equipment, and other
facilities are often too tempting for vandals to resist, and damage is not uncommon. However, on this
unit, very few problems have been encountered,
and much of the credit belongs to former District
Game Warden R. Lyle Frost. Therefore, it seemed to
us in the Department very fitting to re-name, in his
honor, this area which he both enjoyed and
appreciated.
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Progra1ns in Pictures

Warden David Spencer, Norway, received the
Commissioner's Trophy again this year.
Commissioner Ronald T. Speers presented the
award, given annually to the outstanding
Warden Service pistol marksman.

No, that's not the Greenville Volunteer Fire
Department fighting a slash fire. It's Game
Biol.ogist "Doc" Blanchard applying lime in
preparation for clover seeding this winter.
See page 27.

Fisheries Chief Lyndon Bond, Augusta, and Art Shaw, Greenville,
mark rainbow trout. Rainbows were stocked in several Maine
waters last fall and more stockings will be made this spring.
10

Stainless steel deer mirrors placed along
highways at points of frequent deer-car
collisions have saved hundreds of deer
since the project began in 1963. Game
Biologist Sidney Howe, Old Town,
heads up th is project.

Among those who en joyed good
gunning during the waterfowl season
were James J. Carr, member of the
Governor's Committee
On Hunting
Safety and the Maine Waterfowl
Council, who hosted the group;
Governor
Kenneth M. Curtis,
Frederick C. Dumaine, and
Commissioner
Ronald T. Speers.

Maine Fish and Game - Winter, 1968-69
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The process of making new fishing regulations, which are now in effect,
began last summer with petitions from sportsmen, followed by public
hearings.
Secretary Helen Bucknam, Deputy Commissioner
George Bucknam,
Warden Supervisor Wallace Barron, and Fishery Biologist Charles Ritzi,
listen to a sportsman's
comments at a hearing in Bingham.

anger
at our
oorstep

By David 0. Locke
Assistant Superintendent of Hatcheries

Co-operation and control measures are necessary
to prevent spread of fish diseases into Maine
closed and locked before the
proverbial horse is stolen. All too often, this
advice is too late or is not heeded because of
economic or other short-sighted reasons.
The extremely fine fresh-water fisheries for which
Maine is so famous are threatened by the possible
introduction of several fish diseases that could produce grave consequences. These diseases are dangerous only to fish and not to other animals such as
man. Undoubtedly, effective co-operation and control measures could be attained much more easily if
these diseases were dangerous to human health.
Most fish diseases are of greatest concern to fish
culturists (federal, state, and commercial), because
it is under the crowded conditions of the hatchery
environment that their effects are best known. Very
little study has been made of fish diseases in wild
fish populations, and their effects are extremely difficult to assess. Generally, it is supposed that most
hatchery diseases are of less consequence to wild
populations because crowding and other stresses
are less likely to occur among wild fish. It is possible
that wild populations could be affected by a serious
disease when exposed to such stresses as marginal
temperatures, pollution, pesticides, etc. Therefore,
we should take every possible precaution to prevent
the introduction of new diseases that could create
problems in our wild populations as well as in our
hatcheries.
The usual mode of transmission for most fish
diseases is through the introduction of live, infected
fish or fish eggs. But two of the most serious diseases that threaten our fisheries can be transmitted
by frozen table fish that are sold in our supermarkets
and restaurants. The heads and entrails are often
placed in a garbage disposal when these fish are
prepared for cooking. The grinding action of the
disposal unit releases spores or virus which will pass

L
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through antiquated sewage systems out into our
natural waters. Wild fish can then easily become
infected.

W

PROTECT our fisheries from all inf ectious fish diseases, but we especially have to
guard against the introduction of two diseases of
European origin. These are whirling disease (Myxosoma cerebralis) and viral hemorrhagic septicemia
or Egtved disease.
The much dreaded whirling disease is caused by a
protozoan (tiny, one-celled animal) parasite that invades the cartilage and skeleton of young salmonids
(trout and salmon). The parasites usually concentrate in the area around the brain, and cause the
whirling symptom from which the disease gets its
name. Young salmon and trout that are infected
with whirling disease usually have very high mortalities. Surviving fish often have deformed heads,
twisted spinal columns, and black tails. The "blacktail" symptom is caused by· pressure on the nerves
which control the pigment cells in the tail of the fish.
Whir ling disease was discovered in Germany in
1903 and was soon found to be widespread in European trout hatcheries. It has recently appeared in
Russia and the United States. Whirling disease was
first found in Pennsylvania in 1956. It is believed
that the disease was established there by accidentally feeding frozen table fish imported from Europe to
hatchery fish or by discarding the viscera of these
frozen imported fish into streams.
The spores of
this parasite are very resistant to freezing, and live
spores can be readily recovered from frozen table
fish.
Whirling disease has since been spread by the
transfer of live fish up and down the eastern seaboard, at least as far north as Connecticut.
It has
recently spread westward to Ohio and Michigan, and
E MUST
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Photos courtesy
Bu1·p:111 o( Spo;·t

of Eastern Fish Disease Lab.,
.
Fisheries and Wil<llift', Dept. of the In terior

Eastern brook trout with spinal
"blacktail"

one case has even been reported from a private
hatchery in California.
Viral hemorrhagic septicemia or Egtved, a widespread and devastating disease of trout in Europe,
has not yet been reported in North America. Recent
research has revealed that this virus can survive in
frozen fish at least three months under -36°F.
storage conditions. When the fish are thawed and
held at 39°F., the virus remains infective for at least
seven days. So here again the imported fish from
Europe presents another threat to our native
fisheries.

HE 102ND MAINE LEGISLATURE passed some lav:s
to control the importation and sale of fish in
this state. These regulations became effective September 3, 1965. Briefly, they are as follows: Any
person or firm offering fresh-water fish for sale must
first obtain a license from the Department of Inland
Fisheries and Game at an annual fee of $10.00. "No
person shall import or offer for sale any fresh or
frozen fresh-water fish whose source is outside of
the continental United States or Canada." "No person shall introduce or import any live fresh-water
fish or eggs into the State or receive or have in possession such fish or eggs, as introduced or imported,
without written permission of the commissioner."
The Commissioner of Inland Fisheries and Game
has the authority to establish rules and regulations
governing the importation of all live fish and eggs
into Maine.
Maine has prohibited the importation of bait fish
into the state for many years, to prevent the introduction of undesirable fish and the diseases that
bait fish sometimes carry. There are two serious
diseases of smelts in New Hampshire that could adversely affect the most important forage fish in our

T

due to whirling

curvature

and

disease.

salmon and trout lakes. It has been reported that
some bait dealers are illegally importing smelts into
Maine. If this practice is not stopped, our valuable
smelt populations will continue to be jeopardized.
The Congress of the United States has passed a
law which prohibits the importation of live or dead
salmonid fishes into this country unless the importations are certified to be free of the protozoan Myxosoma cerebralis, the causative agent of whirling disease, and the virus causing viral hemorrhagic septicemia or Egtved disease. The certification must be
signed in the country of origin by an official qualified in fish pathology who is acceptable to the U.S.
Secretary of the Interior. These regulations became
effective July 1, 1968, and will be enforced after
January 1, 1969.
The Province of Quebec Fish and Game Department has established a policy that became effective
on June 16, 1968, that prohibits the importation of
live salmonids, and under no circumstances whatsoever will permits be issued.

T

HE STATE OF MAINE, the U.S. Government, and
the Province of Quebec are trying to control the
spread of infectious fish diseases. These laws are
effective, however, only if public awareness and cooperation are attained and the importation laws
are strictly enforced.
Enforcement will not always be able to stop the
unscrupulous fish dealer who imports fish into the
state without a permit. The public can help by purchasing fish for their private ponds only from reputable commercial hatcheries within the state or from
out-of-state dealers who have had their fish inspected and have received permission to ship fish
to Maine.

Rainbow trout showing "blacktail" symptom of
whirling disease in about the third month stage
of infection.

Maine Fish and Game - Winter, 1968-69

13

w
E
A

s

E
L

s

By Harold M. Blanchard
Game Biologist
Photo©

by Leonard

Lee Rue III

Long-tail weasel in summer coloration.

most persistent,
bold, and tireless hunters
in the animal kingdom is
the weasel. Here one second,
gone the next, this incredible
bundle of energy is a study of
constant motion in his search for
prey.
Weasels are members of the
family Mustelidae and are related
to marten, fisher, mink, otter, and
skunks. They are small mammals
with blunt faces and low, rounded

0
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NE OF THE

ears. The hairs comprising the
weasel's fur are relatively short
and of fine texture.
In summer, weasels in Maine
are brownish on their upper parts
but yellowish-white from between
the forelegs back to the root of
the tail. In winter, the weasels
become entirely white above and
yellowish-white below. The tip of

the tail remains black in all seasons.
The contrast in white and black
on a winter weasel's tail makes it
desirable for use by furriers as
trim on women's garments. Although Maine's weasels turn
white in winter, this does not occur in the same species in milder
climates. In these more southerly
areas they remain brown the
year-around.
~faine Fish and Game - Winter, 1968-69

Two species of weasels are
native to Maine: the long-tailed
weasel (Mustela frenata) and the
short-tailed weasel (M'UStela erminea) . Both species are found

throughout the state, but there
are areas where one or the other
is more abundant. Casual observations of weasel tracks and of
pelts taken by trappers lead to
the conclusion that the shorttailed weasel is more abundant
on a state-wide basis.
Differentiation between the
two species of weasels found in
Maine appears to be more academic than real and is primarily
a matter of size. There is considerable variation in size between the sexes of both species.
In a series of measurements of
short-tailed weasels, adult males
averaged 10.7 inches in total
length, and the adult females averaged 9.3 inches. Adult male
long-tailed weasels averaged 15.9
inches in total length and the mature females 12.8 inches. Overlap
in sizes between the two species is
most likely in the event of a subadult of the long-tails being
classed with an adult short-tailed
weasel.
As one would expect from the
common names, the tail lengths
are the most reliable characteristic for use in differentiating between the two species. Adult longtailed weasels (sexes combined)
have an average tail length of 4.9
inches, while the short-tails have
an average length of 2.5 inches.
in weasels is

R complex. Breeding apparently takes place in late spring and
EPRODUCTION

early summer. The fertilized eggs,
after slight development, remain dormant for a long period,
and renewed growth occurs in
late winter. The four to nine
young are born in April and are
lightly covered with fine hair at
birth. Young weasels' eyes open
at about five weeks, and by seven
weeks, the young males are larger
Maine Fish and Game - Winter, 1968-69

than their mothers. Male weasels
assist the females in gathering
food for the young.
Weasels' nests may be located
in old chipmunk burrows, under
rocks, or in brush piles. They
normally consist of shallow excavations lined with fur or feathers
of their prey.
Weasels have been blamed for
consuming quantities of game
birds and rabbits, but most investigations, into their food habits
show that their chief prey is small
mammals (mice, shrews, moles,
voles, and chipmunks) and small
birds. Insects, frogs, lizards,
small snakes, and even earthworms are also eaten.
Because of their seemingly insatiable appetites and their preference for mice and other small
rodents, weasels can play an important role in a farm operation
by helping to keep populations
of these pests. in bounds.
Although blood-sucking habits
of weasels are often mentioned in
:fiction, documentation of this behavior is, rare or non-existent.
Weasels characteristically kill
their prey by repeated bites in the
neck region at the base of the
skull. Early wildlife experiments,
which were popular, were made
to determine if weasels killed
enough rabbits to affect the population. In these experiments, rabbits and weasels were caged together. In most instances, the
weasels were killed by the rabbit.
This was mostly the result of the
rabbits' kicking with their hind
feet and crushing the weasel's
frail skull.
Observations of apparent weasel abundance from year to year in
Maine gives one the impression of
cyclic behavior. It appears that
population highs are reached
about every three years. Some
studies on other small-mammal
populations have also shown periodic abundance at about threeyear intervals. It could well be
that weasel numbers are related
to the abundance of the small

mammals that constitute their
prey. Hawks, owls, predatory
mammals, and large snakes, are
considered to be the natural enemies of our Maine weasels. Some
forestry practices now in use in
parts of this state result in conditions that are favorable to high
rodent populations. These, in
turn, lead to greater weasel numbers.
in
maintaining good living conL
ditions for weasels on their propANDOWNERS

INTERESTED

erty should manage the land to
create as much "edge effect" as
possible. Fence rows should be
brushy ; rock piles and brush piles
should be maintained.
These
practices are beneficial to nearly
all forms of wildlife.
Even though weasel skins have
brought low prices in recent
years, these animals still offer a
potential sport resource to the
schoolboy trapper.
They are
most easily taken by using the
"back-breaker" type rat traps,
baited with chunks of mice and
nailed to trees so that the spring
is up and the bait about eight
inches above the ground or snow.
These traps should be located
along brushy fence rows, near
rock or bush piles, or in other
areas where weasel tracks are
in evidence. The estimated annual harvest of weasels by Maine
trappers is approximately 600.
Most writers agree that weasels
would rather kill their own food,
but this writer has often found
large dead animals in winter that
weasels have habitually fed on for
long periods. They frequently den
near these large baits, which, consequently, make prime trap locations.
many unanswered
questions regarding our native weasels; thus, they continue
to be one of our most interesting
fur bearers.

T

HERE ARE

15

W

of Maine's winter sports
season, the thoughts of many outdoor enthusiasts turn to ice fishing. It can hardly
be said that many winter anglers see burbot in their
dreams, as this fish is no beauty nor is he a gamey
fighter. But for a little variety and some darned
good eating, maybe he should be given a little more
consideration.
The burbot, better known in Maine as cusk and
to scientists throughout the world as Lota lota, is
the only fresh-water member of the cod family found
in Maine. It is easily identified from other Maine
fishes by the single prominent barbel or "whisker"
on the underside of the chin. The burbot is elonITH THE ARRIVAL

The Cusk: Maine's Fresh-water Cod

By Matthew Scott
Fishery Biologist

16

gated with a long dorsal (top) fin and anal (bottom)
fin that meet the rounded tail. The head is broad
and rather flat, and the mouth is wide. Coloration of
cusk varies, even in the same body of water; this
may be a reflection of the habitat. The body is sometimes mottled with various shades of black and
brown. Some adult cusk are olive-colored with weblike markings, and the belly is cream colored. The
very young are purplish to black with white underparts.
The burbot swims with a reptilian movement and
has been described by some anglers as being a "cross
between an eel and a hornpout." Various other
names such as eelpout and ling are commonly used
in describing this fish.
The cusk's range is from Laborador to the southern New England states and west to the Great
Lakes drainage, the Missouri River drainage, and
the west coast river drainages, including Alaska
and Canada. It is widely .scattered through various
Maine lakes. Although the cusk is generally found
in deep, cold lakes, it also lives in the cooler waters
of streams and shallow ponds.
Maine Fish and Game - Winter, 1968-69
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usually rrom veL:errwer LU rate l' euruary, w ILn the
period of minimum water temperature being the
major regulating factor. Conflicting reports exist
concerning the depth of water used and the choice
of spawning sites. However, all sources do agree
that the fish is a winter spawner.
The males congregate first on the spawning run
and select an area of mixed stones, sand, and gravel,
usually where there is some current to keep the
gravel clean from sediment. The females arrive
shortly after the males, and there is a constant
Maine Fish and Game - Winter, 1968-69

milling of both sexes as the females broadcast their
eggs, and the males quickly move in to fertilize them.
Spawning is usually spread out over a three to four
week period. The depth of water selected at the
spawning site may vary from three to fifteen feet
depending on whether it is a stream or lake site.
Burbot have a very high reproductive potential.
The female produces approximately 175,000 eggs
per pound of body weight; therefore, a three pound
female may produce about 500,000 eggs, each about
one millimeter in diameter.
Hatching of burbot eggs under artificial incubation conditions takes about thirty days at 43°F.
Hatching in the wild generally occurs about mid
April. Young-of-the-year cusk are about three
inches long, and they grow rather rapidly for the
first four years of life. Cusk mature in about three
to four years at lengths from 13 to 17 inches. Age

and growth studies indicate that they may live up
to 14 years and grow to a length of 32 inches .
However, most live to be about 10 years of age.

T

of the cusk both as a predator and as
a food fish should be given further consideration. Cusk certainly compete with togue and salmon
for food and space where they both occur in some
Maine lakes, but at this time, the importance of such
competition is unknown. In some parts of the
United States, the cusk is considered a game fish,
but generally speaking, it is regarded as a nuisance.
The cusk possesses none of the beauty of the salmon, trout, and togue and certainly none of their
fighting qualities; it usually offers no fight and is
easily pulled to the surface when hooked. However,
the cusk is considered by some to be an excellent
food fish. The white and delicate flaky flesh is delicious fried, broiled, or in a chowder.
Since the cusk is a nocturnal fish by habit, it is
caught best during the mght hours. The cusk fisherman does not need elaborate fishing gear to catch
his quarry. Fishing after dark on the bottom of
the lake with cut bait usually produces good results.
Those interested in fishing for cusk for the first
time should check the fishing regulations or contact
the district warden in the area in which they plan to
fish.
HE VALUE
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names such as eelpout and ling are commonly used
in describing this fish.
The cusk's range is from Laborador to the southern New England states and west to the Great
Lakes drainage, the Missouri River drainage, and
the west coast river drainages, including Alaska
and Canada. It is widely scattered through various
Maine lakes. Although the cusk is generally found
in deep, cold lakes, it also lives in the cooler waters
of streams and shallow ponds.
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Spawning is usually spread out over a three to four
week period. The depth of water selected at the
spawning site may vary from three to fifteen feet
depending on whether it is a stream or lake site.
Burbot have a very high reproductive potential.
The female produces approximately 175,000 eggs
per pound of body weight; therefore, a three pound
female may produce about 500,000 eggs, each about
one millimeter in diameter.
Hatching of burbot eggs under artificial incubation conditions takes about thirty days at 43°F.
Hatching in the wild generally occurs about mid
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period of minimum water temperature being the
major regulating factor. Conflicting reports exist
concerning the depth of water used and the choice
of spawning sites. However, all sources do agree
that the fish is a winter spawner.
The males congregate first on the spawning run
and select an area of mixed stones, sand, and gravel,
usually where there is some current to keep the
gravel clean from sediment. The females arrive
shortly after the males, and there is a constant
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and growth studies indicate that they may live up
to 14 years and grow to a length of 32 inches.
However, most live to be about 10 years of age.

T

of the cusk both as a predator and as
a food fish should be given further consideration. Cusk certainly compete with togue and salmon
for food and space where they both occur in some
Maine lakes, but at this time, the importance of such
competition is unknown. In some parts of the
United States, the cusk is considered p, game fish,
but generally speaking, it is regarded as a nuisance.
The cusk possesses none of the beauty of the salmon, trout, and togue and certainly none of their
fighting qualities; it usually offers no fight and is
easily pulled to the surface when hooked. However,
the cusk is considered by some to be an excellent
food fish. The white and delicate flaky flesh is delicious fried) broiled, or in a chowder.
Since the cusk is a nocturnal fish by habit, it is
caught best during the mght hours. The cusk fisherman does not need elaborate fishing gear to catch
his quarry. Fishing after dark on the bottom of
the lake with cut bait usually produces good results.
Those interested in fishing for cusk for the first
time should check the fishing regulations or contact
the district warden in the area in which they plan to
fish.
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Lakes drainage, the Missouri River drainage, and
the west coast river drainages, including Alaska
and Canada. It is widely scattered through various
Maine lakes. Although the cusk is generally found
in deep, cold lakes, it also lives in the cooler waters
of streams and shallow ponds.
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period of minimum water temperature being the
major regulating factor. Conflicting reports exist
concerning the depth of water used and the choice
of spawning sites. However, all sources do agree
that the fish is a winter spawner.
The males congregate first on the spawning run
and select an area of mixed stones, sand, and gravel,
usually where there is some current to keep the
gravel clean from sediment.
The females arrive
shortly after the males, and there is a constant
.LIC:vC:HUJv.1.

milling of both sexes as the females broadcast their
eggs, and the males quickly move in to fertilize them.
Spawning is usually spread out over a three to four
week period. The depth of water selected at the
spawning site may vary from three to fifteen feet
depending on whether it is a stream or lake site.
Burbot have a very high reproductive potential.
The female produces approximately 175,000 eggs
per pound of body weight; therefore, a three pound
female may produce about 500,000 eggs, each about
one millimeter in diameter.
Hatching of burbot eggs under artificial incubation conditions takes about thirty days at 43°F.
Hatching in the wild generally occurs about mid
April.
Young-of-the-year cusk are about three
inches long, and they grow rather rapidly for the
first four years of life. Cusk mature in about three
to four years at lengths from 13 to 17 inches. Age

\JV

H.NV'-'

...

~~~

Maine Fish and Game - Winter, 1968-69

~--.;

'

"

-

---

and growth studies indicate that they may live up
to 14 years and grow to a length of 32 inches.
However, most live to be about 10 years of age .

T

of the cusk both as a predator and as
a food fish should be given further consideration. Cusk certainly compete with togue and salmon
for food and space where they both occur in some
Maine lakes, but at this time, the importance of such
competition is unknown.
In some parts of the
United States, the cusk is considered a game fish,
but generally speaking, it is regarded as a nuisance.
The cusk possesses none of the beauty of the salmon, trout, and togue and certainly none of their
fighting qualities; it usually offers no fight and is
easily pulled to the surface when hooked. However,
the cusk is considered by some to be an excellent
food fish. The white and delicate flaky flesh is delicious fried, broiled, or in a chowder.
Since the cusk is a nocturnal fish by habit, it is
caught best during the mght hours. The cusk fisherman does not need elaborate fishing gear to catch
his quarry. Fishing after dark on the bottom of
the lake with cut bait usually produces good results.
Those interested in fishing for cusk for the first
time should check the fishing regulations or contact
the district warden in the area in which they plan to
fish.
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The cusk's range is from Laborador to the southern New England states and west to the Great
Lakes drainage, the Missouri River drainage, and
the west coast river drainages, including Alaska
and Canada. It is widely scattered through various
Maine lakes. Although the cusk is generally found
in deep, cold lakes, it also lives in the cooler waters
of streams and shallow ponds.
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major regulating factor. Conflicting reports exist
concerning the depth of water used and the choice
of spawning sites. However, all sources do agree
that the fish is a winter spawner.
The males congregate first on the spawning run
and select an area of mixed stones, sand, and gravel,
usually where there is some current to keep the
gravel clean from sediment. The females arrive
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and growth studies indicate that they may live up
to 14 years and grow to a length of 32 inches.
However, most live to be about 10 years of age.

T

of the cusk both as a predator and as
a food fish should be given further consideration. Cusk certainly compete with togue and salmon
for food and space where they both occur in some
Maine lakes, but at this time, the importance of such
competition is unknown.
In some parts of the
United States, the cusk is considered a game fish,
but generally speaking, it is regarded as a nuisance.
The cusk possesses none of the beauty of the salmon, trout, and togue and certainly none of their
fighting qualities; it usually offers no fight and is
easily pulled to the surface when hooked. However,
the cusk is considered by some to be an excellent
food fish. The white and delicate flaky flesh is delicious fried, broiled, or in a chowder.
Since the cusk is a nocturnal fish by habit, it is
caught best during the mght hours. The cusk fisherman does not need elaborate fishing gear to catch
his quarry. Fishing after dark on the bottom of
the lake with cut bait usually produces good results.
Those interested in fishing for cusk for the first
time should check the fishing regulations or contact
the district warden in the area in which they plan to
fish.
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names such as eelpout and ling are commonly used
in describing this fish.
The cusk's range is from Laborador to the southern New England states and west to the Great
Lakes drainage, the Missouri River drainage, and
the west coast river drainages, including Alaska
and Canada. It is widely scattered through various
Maine lakes. Although the cusk is generally found
in deep, cold lakes, it also lives in the cooler waters
of streams and shallow ponds.
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Spawning is usually spread out over a three to four
week period. The depth of water selected at the
spawning site may vary from three to fifteen feet
depending on whether it is a stream or lake site.
Burbot have a very high reproductive potential.
The female produces approximately 175,000 eggs
per pound of body weight; therefore, a three pound
female may produce about 500,000 eggs, each about
one millimeter in diameter.
Hatching of burbot eggs under artificial incubation conditions takes about thirty days at 43°F.
Hatching in the wild generally occurs about mid
April. Young-of-the-year
cusk are about three
inches long, and they grow rather rapidly for the
first four years of life. Cusk mature in about three
to four years at lengths from 13 to 17 inches. Age
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period of minimum water temperature being the
major regulating factor. Conflicting reports exist
concerning the depth of water used and the choice
of spawning sites. However, all sources do agree
that the fish is a winter spawner.
The males congregate first on the spawning run
and select an area of mixed stones, sand, and gravel,
usually where there is some current to keep the
gravel clean from sediment. The females arrive
shortly after the males, and there is a constant
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and growth studies indicate that they may live up
to 14 years and grow to a length of 32 inches.
However, most live to be about 10 years of age.

T

of the cusk both as a predator and as
a food fish should be given further consideration. Cusk certainly compete with togue and salmon
for food and space where they both occur in some
Maine lakes, but at this time, the importance of such
competition is unknown.
In some parts of the
United States, the cusk is considered a game fish,
but generally speaking, it is regarded as a nuisance.
The cu.sk possesses none of the beauty of the salmon, trout, and togue and certainly none of their
fighting qualities; it usually offers no fight and is
easily pulled to the surface when hooked. However,
the cusk is considered by some to be an excellent
food fish. The white and delicate flaky flesh is delicious fried) broiled, or in a chowder.
Since the cusk is a nocturnal fish by habit, it is
caught best during the nrght hours. The cusk fisherman does not need elaborate fishing gear to catch
his quarry. Fishing after dark on the bottom of
the lake with cut bait usually produces good results.
Those interested in fishing for cusk for the first
time should check the fishing regulations or contact
the district warden in the area in which they plan to
fish.
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in describing this fish.
The cusk's range is from Laborador to the southern New England states and west to the Great
Lakes drainage, the Missouri River drainage, and
the west coast river drainages, including Alaska
and Canada. It is widely .scattered through various
Maine lakes. Although the cusk is generally found
in deep, cold lakes, it also lives in the cooler waters
of streams and shallow ponds.
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week period. The depth of water selected at the
spawning site may vary from three to fifteen feet
depending on whether it is a stream or lake site.
Burbot have a very high reproductive potential.
The female produces approximately 175,000 eggs
per pound of body weight; therefore, a three pound
female may produce about 500,000 eggs, each about
one millimeter in diameter.
Hatching of burbot eggs under artificial incubation conditions takes about thirty days at 43°F.
Hatching in the wild generally occurs about mid
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cusk are about three
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first four years of life. Cusk mature in about three
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usually where there is some current to keep the
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shortly after the males, and there is a constant
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and growth studies indicate that they may live up
to 14 years and grow to a length of 32 inches.
However, most live to be about 10 years of age.

T

of the cusk both as a predator and as
a food fish should be given further consideration. Cusk certainly compete with togue and salmon
for food and space where they both occur in some
Maine lakes, but at this time, the importance of such
competition is unknown.
In some parts of the
United States, the cusk is considered a game fish
but generally speaking, it is regarded a~ a nuisance:
The cusk possesses none of the beauty of the salmon, trout, and togue and certainly none of their
fighting qualities; it usually offers no fight and is
easily pulled to the surface when hooked. However,
the cusk is considered by some to be an excellent
food fish. The white and delicate flaky flesh is delicious fried, broiled, or in a chowder.
Since the cusk is a nocturnal fish by habit, it is
caught best during the mght hours. The cusk fisherman does not need elaborate fishing gear to· catch
his quarry. Fishing after dark on the bottom of
the lake with cut bait usually produces good results.
Those interested in fishing for cusk for the first
time should check the fishing regulations or contact
the district warden in the area in which they plan to
fish.
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The cusk's range is from Laborador to the southern New England states and west to the Great
Lakes drainage, the Missouri River drainage, and
the west coast river drainages, including Alaska
and Canada. It is widely .scattered through various
Maine lakes. Although the cusk is generally found
in deep, cold lakes, it also lives in the cooler waters
of streams and shallow ponds.
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Generally, the cusk does not feed extensively
during the hot summer months and is, therefore,
seldom taken by anglers during this period. With
the cooling of the surface waters in the fall, it begins
to move into the shallows and starts feeding actively.
Studies in Canada indicate that cusk generally have
more food in their stomachs from October through
April than during the remaining months. Stomach
analyses of cusk from several Maine lakes also indicate a lack of food items during the summer months.
The burbot's diet varies with size and age. The
younger fish, up to about twelve to fourteen inches
in length, feed primarily on worms, insects, and
small crustaceans. Larger cusk generally prefer a
diet of fish, such as smelts, sculpins, sticklebacks,
yellow perch, and suckers. Crayfish are also highly

favored. The cusk is considered a voracious feeder,
and is sometimes taken with its stomach gorged.
Food studies made on cusk in lakes where they occur
with yellow perch indicate a considerable use of the
perch population as food. A cusk of about three
pounds can easily consume a five inch fish.

T

of the burbot remain something of a mystery in Maine waters as spawning
generally takes place under ice. Several life history
studies have been completed in the United States
and Canada, and probably the results would apply
to Maine cusk.
The time of spawning varies somewhat; it is
usually from December to late February, with the
period of minimum water temperature being the
major regulating factor. Conflicting reports exist
concerning the depth of water used and the choice
of spawning sites. However, all sources do agree
that the fish is a winter spawner.
The males congregate first on the spawning run
and select an area of mixed stones, sand, and gravel,
usually where there is some current to keep the
gravel clean from sediment. The females arrive
shortly after the males, and there is a constant
HE SPAWNING HABITS
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milling of both sexes as the fem ales broadcast their
eggs, and the males quickly move in to fertilize them.
Spawning is usually spread out over a three to four
week period. The depth of water selected at the
spawning site may vary from three to fifteen feet
depending on whether it is a stream or lake site.
Burbot have a very high reproductive potential.
The female produces approximately 175,000 eggs
per pound of body weight; therefore, a three pound
female may produce about 500,000 eggs, each about
one millimeter in diameter.
Hatching of burbot eggs under artificial incubation conditions takes about thirty days at 43°F.
Hatching in the wild generally occurs about mid
April.
Young-of-the-year
cusk are about three
inches long, and they grow rather rapidly for the
first four years of life. Cusk mature in about three
to four years at lengths from 13 to 17 inches. Age

and growth studies indicate that they may live up
to 14 years and grow to a length of 32 inches.
However, most live to be about 10 years of age.

T

of the cusk both as a predator and as
a food fish should be given further consideration. Cusk certainly compete with togue and salmon
for food and space where they both occur in some
Maine lakes, but at this time, the importance of such
competition is unknown. In some parts of the
United States, the cusk is considered ~ game fish,
but generally speaking, it is regarded as a nuisance.
The cusk possesses none of the beauty of the salmon, trout, and togue and certainly none of their
fighting qualities; it usually offers no fight and is
easily pulled to the surface when hooked. However,
the cusk is considered by some to be an excellent
food fish. The white and delicate flaky flesh is delicious fried, broiled, or in a chowder.
Since the cusk is a nocturnal fish by habit, it is
caught best during the mght hours. The cusk fisherman does not need elaborate fishing gear to catch
his quarry. Fishing after dark on the bottom of
the lake with cut bait usually produces good results.
Those interested in fishing for cusk for the first
time should check the fishing regulations or contact
the district warden in the area in which they plan to
fish.
HE VALUE
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1968 Annual Index
Spring, pg. 23. Preview of 1968
program at Bryant Pond conservation school.

A list of all feature
articles

appearing

in

FISH AND FISHING

the previous four issues.
From the Egg to the Net, Winter,
pg. 30. Brief review of the operation of a fish hatchery.

ANIMALS

(NON-GAME)

The Swampland Singers, by Donald F. Mairs, Winter, pg. 16.
Discussion of the nine species of
frogs and toads native to Maine.
To Soar Again Another Day, by
Tom Shoener, Winter, pg. 32. A
sho t story about eagles and the
problems they face.
Woodland Asset or Liability? by
W. Sidney Howe, Spring, pg. 27.
The story of the porcupine.
The Ancient Snapper, by Dr. Malcolm W. Coulter, Summer, pg, 16.
Discussion of Maine's largest reptile, the snapping turtle.
Dragons and Damsels
of the
Waterways, by Matthew Scott,
Summer, pg. 22. A close look at
two common and beneficial
insects, dragonflies and damselflies.
Caddis Flies, by Raymond A. DeSandre, Summer, pg. 25. Description and life history of these interesting insects.

CONSERVATION

18

Rainbows Downeast? by Donald
F. Mairs, Spring, pg. 6. A close
look at rainbow trout, their advantages and disadvantages, and
the need for careful planning in
the introduction of this species
into new waters in Maine.
Maine's
sources,
Spring,
cussion
fish and
aged.

Warm-water Fishery Reby Robert E. Foye,
pg 16. A thorough disof Maine's warm-water
how they are being man-

The Alewife:
Master of the
Quickwater, by Keith A. Havey,
Summer, pg. 12. A comprehensive review of the life history and
management of the anadromous
alewife.

School ProK. Christie,

Questions on the Coho, by Lyndon
H. Bond, Spring, inside front
cover. A look at the success of
coho introductions in Lake Michigan, and a discussion of why it
would be impossible to duplicate
it in Maine.
It's a Long Way to Pasture, by
Richard E. Cutting, Summer, pg.
24. A review of tag returns from
Atlantic salmon
tagged since
1962.
The Rangeley Lakes-and
the
management of their salmon and
trout fisheries, by Charles F.
Ritzi, Fall, pg. 4. Description of
the Rangeley lakes, their fisheries, and the results of ten years of
research there.
Fish, Fishermen, and Fishing
Regulations, by Lyndon H. Bond,
Fall,
pg.
18.
Recommended
changes in fishing regulations and
the reasons for them.

GAME ANIMALS
AND HUNTING

Black Crappies: The Unwanted
Immigrants, by Richard B. Anderson, Fall, pg. 9. A discussion
of the black crappie, its range in
Maine, and the need to prevent its
spread into new waters.

Crafty Cousins, by Harold M.
Blanchard, Winter, pg. 2. Life
history and value of red and grey
foxes.

FISHERY RESEARCH AND
MANAGEMENT

The Spruce Grouse, by Henry S.
Carson, Winter, pg. 19. Description, life history, and habits of
this unusual bird.

EDUCATION

Conservation Education, 1967, by
Donald K. Christie, Winter, pg. 8.
A review of 1967 operation of
Bryant Pond conservation school.
1968 Conservation
gram, by Donald

Fishing Roundup, by Tom Shoener, Spring, pg. 2. Reviews of the
1967 open water and ice fishing
seasons. Includes a list of top fish
entered in "The One That Didn't
Get Away" Club in 1967.

The Schoodic Lake Salmon Project, by Keith A. Havey, Winter,
pg. 28. A progress report on the
long-term salmon research project at Schoodic Lake, Washington
County.

1967 Atlantic Salmon Report, by
Alfred L. Meister, Winter, pg. 9.
A brief review of the activities of
the Atlantic Salmon Commission.

The Deer's Year, by Dr. Donald
F. Behrend, Winter, pg. 4. Four
seasons with the adaptable whitetailed deer.

Maine Hunting, 1967, by Kenneth
W. Hodgdon, Spring, pg. 32. Brief
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review of the 1967 hunting season
in Maine.
Tree-top Travelers, by Peter R.
Davis, Spring, pg. 14. Life histories of Maine's three native
species of squirrels-red,
gray,
and flying.
Ducks That Nest in Maine, by
Howard E. Spencer, Jr., Spring,
pg. 20. Habits and identifying
characteristics
of adults and
young of ducks that nest in
the state.

Great Works, by J. William Peppard, Fall, pg. 31. Description and
management
of Great Works
Game Management Area.

HUNTING

SAFETY

RIVERS
The N arraguagus, by Alfred L.
Meister, Spring, pg. 24. Description of N arraguagus River watershed with emphasis on history
and restoration of Atlantic salmon fishery.

Preventive Maintenance
in the
Classroom, by John F. Marsh,
Fall, pg. 8. Description of a typical hunter safety course and its
values to the students.

The Saco, by Stuart E. DeRoche,
Summer, pg. 2. Description of
Saco drainage, history, present
fisheries and other recreational
uses, and pollution problems.

Deer HuntingLast Year and
This, Fall, pg. 2. Detailed review
of 1967 deer season and outlook
for 1968. Also includes a review
of Biggest Bucks in Maine Club
for last ten years.

Fluorescent Blaze Orange and the
Hunter, Fall, pg. 11. An editorial
on the safest color to wear hunting.

Penobscot Progress, by John L.
Ketner, Jr., Summer, pg. 32. Report on progress of fishway construction on Penobscot River.

Fall and Winter Foods of the
Ruffed Grouse, by Dr. Sanford D.
Schemnitz, Fall, pg. 12. Results
of study of feeding habits of
grouse.

MISCELLANEOUS

SNOWMOBILES

Toward
Saving
Maine's
Salt
Marshes, by Edward A. Sherman,
Winter, pg. 12. The need to preserve tidal marshes and what is
being done about it in Maine.

Halfway Across Maine by Snowmobile, by John 0. Leathers, Fall,
pg. 28. Narrative of trip from
Barnard to Allagash Village by
four wardens.

Sumithion-a Possible Candidate,
by Howard
E. Spencer,
Jr.,
Spring, pg. 4. Pre-test report of a
possible substitute for DDT in the
control of spruce budworm.

WARDENS AND
LAW ENFORCEMENT

GAME MANAGEMENT
Brownfield Bog, by Douglas L.
Marston, Winter, pg. 24. Description and management of Brownfield Game Management Area.
Liabilities to Assets, by Robert
Boettger and Myron Smart, Summer, pg. 5. Description of beaver
control devices used by Department. Shows how nuisance beaver
situations can be converted to valuable wildlife areas.
Long Lake, by Henry S. Carson,
Summer, pg. 26. Description and
proposed
management
of new
Long Lake Game Management
Area.
Maine's Beaver Trapping Regulations, by Robert Boettger, Fall,
pg. 10. Brief history of development of present beaver trapping
regulations.
When Wildlife Friends Become
Pests, by W. Sidney Howe, Fall,
pg. 22. Methods of control of
game animals when their activiies become detrimental to man's
interests.
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Land-and the competition for it,
by Richard B. Parks, Summer, pg.
8. History of the increase of the
value of undeveloped
land in
Maine, and the need for preservation of valuable wildlife areas
from the encroachment of civilization.

Notes From a Warden's Diary, by
Harry N. Kearney, Winter, pg.
10. Excerpts from typical warden
diary give insight into daily activities of game wardens.
Katahdin Ordeal, by Eric T.
Wight, Spring, pg. 9. Narrative
of daring rescue of accident victim on Mt. Katahdin.

Algae: "Grass" of Many Waters,
by Alton H. Gustafson, Summer,
pg. 28. Discussion of the large
group of plants known collectively as algae. Includes description,
life history, and value to man.
Maine Hosts National Amateur
Retriever Trials, by Frank T.
Haseltine, Fall, pg. 16. Picturestory of national retriever event
held in Maine in June, 1968.

Use .....the gift subscription
blank, and give a friend
Maine Fish and Game

The Witchcraft of Autumn, Fall,
pg. 20. Essay on the fall season
by the late Ernest F. Swift.
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Love Lake
Salmon Project
Long-term study revealing
valuable information about
landlocked salmon.

By Keith A. Havey
Fishery Biologist
The author weighs salmon trapped
at Love Lake inlet.

W

SALMON being one of
Maine's most popular game fishes, it is
understandable that the agency charged
with managing the state's inland fishery resources
would want to know as much as possible about this
species. In 1958, the Fishery Research and Management Division of Maine's Department of Inland
Fisheries and Game started a 12-year-long research
project at Love Lake, Washington County-a project dealing primarily with landlocked salmon.
Love Lake is located in Crawford and T.19 ED
and comprises part of the East Machias River drainage. The lake has a surface area of 672 acres, a
maximum depth of about 45 feet and supports, in
addition to salmon, the smelt, brook trout, small
mouth bass, white perch, chain pickerel, anadromous alewife, and anadromous sea lamprey, among
other species. Occasionally, Atlantic salmon pass
through Love Lake to spawn in its major inlet.
Love Lake is what biologists commonly refer to
as a "marginal" as opposed to a "typical" salmon
lake, as, in some years the deeper waters, though
cool, are deficient in dissolved oxygen. Again, in
other years, there is no cool water present at all.
Too, competition for food and space is intense between salmon and other species.
The reader may ask why, considering the marginal nature of Love Lake as salmon water, a salmon
research project was centered here. The answer is
that we needed to acquire knowledge about landlocked salmon living in such habitats as Love Lake
-knowledge about their growth, survival, and general life history. Many lakes in Maine provide habitat conditions similar to those provided at Love
Lake, and accurate knowledge acquired here could
have wide application in management of salmon populations in similar lakes. Of utmost importance,
however, is the fact that the inlet of Love Lake,
Barrows Stream, and its outlet, Northern Stream,
are excellent spawning and nursery areas for landlocks, thus providing an opportunity for obtaining
long-needed information about the stream phase of
landlocked salmon life history. For the benefit of
those readers not yet especially familiar with land-
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ITH THE LANDLOCKED

locked salmon life history, naturally-reproduced
landlocks typically spend from one to three years in
the stream where they were born before moving
down or up into a lake environment.
Maj or goals of the Love Lake salmon study in
order of importance have been these:
1. To evaluate factors influencing population
size and survival of juvenile salmon in Barrows Stream, the inlet.
2. To evaluate the intensity and effect of parasitism of landlocked salmon by newly-transformed sea lampreys.
3. To study survival rates, growth, and choice
of spawning areas by hatchery-reared as well
as naturally-reared salmon in such a lake.
In the remainder of this article, information accumulated in attaining these project goals is summarized and discussed and practical application of
the findings given. The reader should remember
that the project is still in operation and that further
confirming information will be obtained before
the project is terminated.
factor that were conP
sidered from the standpoint of their influence
on young salmon in Barrows Stream are summarHYSICAL

AND BIOLOGICAL

ized in Table 1. Data were analyzed through a computer program designed to show tho e factors most
important in their effect on young salmon.
The term "standing crop" as used in this article
means the number or weight of juvenile salmon (or
other fishe ) per acre living in the stream at the end
of a time period, usually a single year.
:\Iaine Fi h and Game - Winter, 1968-69

Table 1. Variables considered in analysis of the Barrows Stream data.
Standing crops of age group o+
salmon by number and weight in
year of estimate.
2. Standing crops of age groups I+
and II+ salmon by number and
weight in year of estimate.
3. Standing crops of all age groups
of salmon by number and weight
in year of estimate.
4. Standing crops of all species of
fish of all age groups by number
and weight in year of estimate.
5. Survival in percent of salmon from
age group o+ in year prior to estimate to age group I+ in year
of estimate.
6. Average weight of 4.0-5.9 inch
long salmon in grams in year of
estimate.
7. Number of age group I+ salmon
only, per acre, in year of estimate.
8. Standing crops of all species of
fish of all age groups except salmon by number and weight in year
of estimate.
1.

9.
10.
11.
12.

13.
14.

15.

Standing crops of white suckers
of all age groups by number and
weight in year of estimate.
Standing crops of age group o+
salmon by number and weight in
year prior to estimate.
Standing crop of all age groups
of salmon by number and weight
in year prior to estimate.
Standing crops of all species of
fish of all age groups by number
and weight except salmon, in year
prior to estimate.
Standing crops of white suckers of
all age groups by number and
weight in year prior to estimate.
Sum of standing crops of all fish
of all age groups by number and
weight in year of estimate and
year prior to estimate.
Sum of standing crops of all fish
of all age groups except salmon
by number and weight in year of
estimate and in year prior to estimate.

16.

17.
18.
19.
20.
21.
22.

23.
24.
25.
26.

Table 2. Summary of Barrows Stream Population Estimates -1960

Weight

Year
1960
1961
1962
1963
1964
1965

Number
per acre
1,311±169
:386±91
322+79
236+60
268+49
0±0

Jn
pounds
per acre
4.3±0.5
2.2±0.5
1.4±0.3
I.2±0.3
1.4±0.2
0±0

Age group I+ and
older salmon
Weight
Jn
pounds
Number
per acre per acre
2.1±0.3
70±10
2.8±0.5
99±18
5.5±1.2
138±29
10.1±1.4
210±31
2.4±0.4
75±13
1.0±0.1
39±3
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of age

group

o+

a year-long basis, standing crops were estimated
once each fall from 1960 through 1965, years of the
study under consideration.
Table 2 is a summary of the 1960 to 1965 numerical and weight standing crop data from Barrows
Stream. Note that each value for numbers or weight
is followed by another value preceded by a ± sign.
These values are the confidence limits of the estimate at the 95 per cent confidence level. For example, the 1960 estimate for number of age group
I + and older salmon is 70 ± 10 fish per acre. This
means that except for 1 chance in 20, the true number of salmon is between 60 and 80 per acre.
Now let us get on with what the computer analysis of our data has told us about it-that is, what
are the factors influencing production of juvenile
salmon in Barrows Stream in a significant manner,
and what factors exert little or no influence.
Perhaps the most significant relationship of a
practical nature revealed was the association between July and August rainfall summed for the first
two years that any year class occupied the stream
and survival of salmon from age 0 + to age I +.

We used a direct current electrofishing apparatus
( 500 volts) to capture fishes and computed population estimates from mark, release, and recapture
data in the general manner described by the author
in a previous issue of Maine Fish and Game magazine
("Electric Fishing for Better Fishing," 1964, Vol.
VI, No. 2).
In Table 1, variables 1 through 7 were treated as
dependent variables. That is, the computer program
tested the effect of the numerical values of all the
other variables (called independent variables) on
numerical values of these seven factors or variables.
For example, did variable 23 (rainfall, an independent variable) affect variable 5 (survival of salmon,
a dependent variable) from fall of the hatching year
to the following fall? If there was an effect, was it
a significant one, or could 'it have arisen from
chance? If the effect was significant, what was the
mathematical formula that would allow prediction
of survival of a given year class from age o+ to age
I + based on July and August rainfall while the year
class was age I + ?
While some of the data involved were collected on

Age group 0 + salmon

Mean weight

salmon in year prior to estimate.
Mean weight of all fish of all age
groups in year prior to estimate.
Magnitude of salmon spawning
runs in year prior to estimate.
Magnitude of salmon spawning
run two years prior to estimate.
Average water temperature during
July and August in year of estimate.
Average water temperature during July and August in year prior
to estimate.
Average water temperature during
July and August in year of estimate and in year prior to estimate
(data combined).
Rainfall in inches during July and
August in year of estimate.
Sum of rainfall in inches during
July and August in year of estimate and in year prior to estimate.
Rainfall in inches in November in
year prior to estimate.
Rainfall in inches during November two years prior to estimate.

All salmon
Weight
in
pounds
Number
per acre
per acre
1,381±169
485±93
460±84
445±67
343±53
39±3

6.4±0.8
5.0±1.0
6.9±1.3
11.3±1.6
3.8±0.6
1.0±0.l

to 1965

All other fish
Weight
Jn
pounds
Number
acre
per
per acre
12.8±2.3
1,149±214
11.4±3.4
781±237
4.9±2.6
434±233
30.2±3.7
3,639±400
24.3±1.4
1,873±114
18.3±3.4
1,246±232

Total standing crop
Weight
in
pounds
Number
per acre
per acre
19.2±2.1
2,530±272
16.4±3.4
1,266±264
11.8±3.2
894±245
41.5±4.1
4,084±412
28.1±1.8
2,216±142
19.3±3.5
1,285±233

21

The following table shows how rainfall and salmon
survival were related in a numerical way:
Salmon year
class
1960
1961
1962
1963
1964

Survival in per cent
to age I +
7.5
35.7
55.6
30.4
14.4

July & August
rainfall (inches)
6.41
11.31
17.19
13.71
9.73

It is easy to see by simple inspection of the data
that as summer rainfall increased, so did salmon
survival. However, our computer analysis goes further and tells us that 88.3 per cent of the variation
in survival of year classes was related to variation
in July and August rainfall. In fact, from the data
at hand, survival can be predicted by mathematical
formula. When weight standing crop of all fishes
except salmon is brought into the analysis, along
with rainfall, 99.8 per cent of the variation can be
accounted for and the survival predicted.
This close relationship between rainfall and survival of salmon from age 0 + to age I + is very
fortunate from a practical standpoint, for while
none of us can do very much about the amount of
rainfall, we can build water control dams. Such
dams permit storage of part of the spring runoffwater storage which can then be metered down the
nursery streams during dry seasons, providing a
greater average flow than normally would occur.
Salmon survival is thereby favored.
Recently we built such a water control dam at
Barrows Lake, the source of Barrows Stream-a
dam that permits controlled flows in the stream. Our
studies on survival at Barrows Stream are continuing, and early indications are that survival of
salmon has increased markedly.

W

not permit a detailed discussion of relationship between all the dependent
and independent variables, some of the more important relationships revealed are as follows:
Survival from age 0 + to age I+ was strongly
associated with rainfall coupled with number of all
fish per acre while salmon year classes were age I +.
In the absence of the effect of rainfall, survival was
not significantly related to number of all salmon
per acre considered in unison with number of fish
except salmon per acre. There was no significant
relationship between survival of year classes from
age 0 + to age I + and numerical and weight standing crops of ( 1 all salmon, ( 2) all fish except salmon, or (3) white suckers.
Average weight of age o+ salmon was not significantly associated to their survival from age o+
to age I +. Survival was not significantly associated
with average water temperatures
(July and August) measured when year classes were age o+,
age I +, or when temperatures for the two years
were considered together.
Numerical standing crop of age group 0 + salmon
was closely associated with average weight of all
fish. This relationship was inverse; that is, the
HILE SPACE DOES

greater the mean weight of all fish, the smaller the
numerical standing crop of age group 0 + salmon.
Magnitude of numerical and weight standing
crops of age group o+ salmon per acre were not
significantly related to rainfall. Neither were numerical and weight standing crops of age group o+
salmon significantly related to numerical and weight
standing crops of all fish, to water temperatures, to
mean weight of 4.0 to 5.9-inch-long salmon, to numerical and weight standing crops of white suckers,
to magnitude of respective spawning runs, or to
rainfall during spawning seasons prior to years of
estimate.
Numerical standing crop of salmon older than
age O-} (parr) was not significantly associated with
rainfall for July and Augu it in year of estimate
summed with July and August rainfall for year
prior to estimate. Neither were there significant
associations between numerical standing crops of
parr and ( 1) total numerical standing crops in year
of estimate, (2) total weight standing crops in year
of estimate, (3) numerical or weight standing crops
of all fish except salmon in year of estimate, or ( 4)
total numerical or weight standing crops of white
suckers in year of estimate. This latter relationship
is surprising, is it not?
There was no significant relationship between numerical standing crop of parr and mean weight of
age group O-} salmon one year previously. No significant association existed between numerical standing crop of parr and average water temperature
during July and August.
Average weight of 4.0 to 5.9-inch-long parr was
significantly associated with number of all parr.
As number of parr increased, average weight also
increased. Average weight of 4.0 to 5.9-inch-long
parr was also closely related to rainfall. As rainfall
in July and August of year of estimate increased,
average salmon weight also increased.
Again it is emphasized that much significant data
is eliminated from this article because of lack of
space. It should also be pointed out that the data
involved have been presented and analyzed in depth
in a technical paper which at this writing is in the
hands of editors of a technical fisheries journal. A
more technical presentation for those who may desire it will be available from the Maine Department
of Inland Fisheries and Game at a later date.

1)
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( 1967) has discussed in a technical journal
parasitism by sea lampreys on Love Lake salmon. The work was carried out between 1960 and
1964. Perhaps the most practical way to consider results of this work is to quote several passages from
Davis's technical paper. Pertinent quotes follow:
"Examination of 660 salmon from 4.5 to 23.5
inches long revealed that 564 ( 85 per cent) had been
attacked by newly transformed sea lampreys. Salmon were attacked more frequently than all other
species combined. The greatest number of lamprey

D
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marks observed on any one salmon was eight, and
the average number on .salmon that had been attacked was 2.4." Davis further states "the lengths
of 267 larvae taken from a 0.25-mile section in the
lowermost reaches of Barrows Stream ranged from
0.6 to 6.7 inches . . . The lengths of 20 newly transformed lampreys taken with the larval collection
ranged from 5.1 to 7.5 inches."
In his discussion, Davis states that "lampreys attacking and parasitizing salmon at Love Lake are
small, ranging from 5.0 to 9.3 inches long (average
6.4), and wounds caused by these lampreys are
smaller in size than attacks by larger ones. Wounds
resulting in removal of scales only, probably are of
little consequence to the well-being of the fish involved, especially with the larger size groups of
salmon ...
"There is no indication that newly transformed
sea lampreys are seriously affecting salmon and
other fish populations at Love Lake at the present
time."
Our lamprey work at Love Lake is continuing.
At the present time we are disposing of the annual
spring upstream run of adult lampreys at the lake
outlet to determine if the population can be eliminated in this manner.

and choice of spawning areas
by adult Love Lake salmon are also under study.
In 1961, approximately 3,000 fall yearling (age I +)
salmon were stocked at Love Lake. Sufficient time
has now elapsed to permit estimates of year to year
survival of this single lot of salmon to spring 1967.
Population sizes and survival for the stocking has
been as follows :

S

URVIVAL, GROWTH,

New water-control dam at Barrows Lake permits a
minimum flow of four cubic feet per second to be
maintained in Barrows Stream through the summer
months. Effects of controlled flow on salmon production
will be evaluated.

Year

Population

1963
1964
1965
1966
1967

size

soo

Age
III
IV
V
VI

218
96
308

to
to
to
to

Survival
IV
V
VI
VII

(per cent)
43.6
44.0
39.9
0.0

Currently, additional detailed estimates of survival of fall yearling salmon stocked in 1965, 1966,
and 1967 are being conducted, but data on these
stockings will not be available until later.
One interesting bit of information on survival of
the 1965, 1966, and 1967 stockings is presently
available. These 3,000 fish stockings were split, with
1 500 fish being stocked each spring as 4 to 6-inch
salmon and 1,500 stocked each fall as 6 to 8-inch
salmon. The idea was to compare survival of springstocked with fall-stocked fish.
In 1967, in thousands of hours of fishing with trap
nets, only seven (0.46 per cent) of the salmon
stocked in spring 1965 and five ( 0.33 per cent) of
the salmon stocked in spring 1966 were captured.
On the other hand 13.5 per cent of the salmon
stocked in fall 1965 (203 fish) and 3.6 per cent
( 53 fish) of salmon stocked in fall 1966 were caught.
Apparently, fall-stocked fish at Love Lake are surviving far better than those stocked in spring. All
fish captured in this study are tagged and released.
Salmon of both wild and hatchery origin are showing preference for the inlet of Love Lake as a spawning area rather than the outlet. This phase of the
Love Lake study is incomplete, but it may be said
that only in 1967 did a few salmon move down the
outlet to spawn. Even young salmon stocked in the
outlet in the earlier years of the project, after moving to Love Lake and maturing there, ascended the
inlet for spawning.
Our present work on this phase of the project is to
relocate to the outlet ripe spawners trapped in
the inlet in the fall spawning season and let them
spawn there. During 1966 and 1967, salmon so relocated did in fact spawn in the outlet. It is hoped
that their young, upon maturing, will return to the
outlet to spawn. The outlet of Love Lake is a superb spawning and nursery area capable of producing many young salmon for Love Lake.
at Love Lake is normal. The
following figures show approximate average
growth. Rates given are for naturally-reared fish.

S

ALMON GROWTH

Age (years)
Length (inches)

I
2.8

II
5.1

III
11.6

IV
15.3

V
17.8

VI
19.6

VII
20.7

At the completion of the Love Lake project, all
the data will be published as several papers in technical journals. It is only through long-term research
projects such as this one and application of principles
learned that Maine will finally bring her landlocked
salmon resource under optimum management.
Literature Cited
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LETTER---

PEOPLE OFTEN ASK ...

How Are
Duck Seasons Set?
Seasons and bag limits for
migratory birds; ducks, geese,
shore birds, and woodcock, are
set by the Fish and Game Commissioner within limits established by the U.S. Bureau of
Sport Fisheries and Wildlife.
The so-called federal framework for ducks in 1968, set by the
Washington office of the Bureau,
stated that the seasons might be
selected any time between October
5 and January 15, 1969. Selections of season lengths and bag
limits were: 40 consecutive days
or 36 days split season (there is
usually a penalty, in days, if a
split season is chosen) with a
four bird daily Iimit. With a
smaller bag limit the season could
be longer-50 consecutive days or
a split season of 45 days during
which three birds might be taken
each day.
The number of each species
which may be included in the
daily bag limit is also established
by the federal framework. The
state may be more restrictive
than the framework, but may not
exceed the limits stated therein.
When the framework is received, the Fish and Game Dept.,
through news stories, makes the
options known to sportsmen.
24

Then the Maine Waterfowl Council, a nine member advisory body
composed of one elected member
from each of the seven executive
councilor districts and two atlarge members, holds one or more
public meetings. At these meetings waterfowlers from Maine
have an opportunity to make
their views known to the council
and Commissioner.
The Maine Waterfowl Council
then makes its recommendations
to the Commissioner, who sets
the seasons. This is a difficult
and thankless task.
Waterfowlers of Maine are
sharply divided on the dates for
the best season. The inland gunners want the season as early as
possible; while the coastal hunters prefer a late season. Consequently, the season is usually split
in order to be as fair as possible
to everyone. When the weather is
unseasonably warm for the early
season and similarly cold for the
late season, which often happens,
neither group of hunters is happy.
The year 1968 was a good example. The warm fall made the
early season pretty much of a loss
for the coastal hunters and during the late season heavy snows
and frozen marshes hindered the
inland gunners.
However, the alternatives available to the state are severely limited by the federal framework
and most must agree that the
compromise season selected was
the only fair way to provide
waterfowling
for all Maine
hunters.

ENFIELD
WARDEN
RETIRES

Warden Clyde
D. Speed, Enfield, retired recently after 25
years of service
as a game warden with the Maine Department of
Inland Fisheries and Game.
Speed, a native of Lee, spent
his whole law enforcement career
in Enfield. He is married to the
former Lila Lowell of Lee and
the couple has three children and
12 grandchildren. They are members of the Enfield Baptist
Church.
Former warden Speed has been
busy enjoying some excellent
duck hunting on the Penobscot
River and cutting lumber on
woodlands he owns in Enfield.

Meister
Promoted

By
Salmon
Commission

Alfred Meister, of Maine's
Atlantic Sea Run Salmon Commission, has been named chief biologist for that organization.
Meister, who lives in Old Town,
joined the Salmon Commission in
1955. He received his undergraduate training at Boston University and got his master's degree
at the University of Maine.
Meister and his wife, Joan, have
four children.
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Spencer and Boettger

In
Game Division

Promoted

Spencer

Boettger

Fish and Game Commissioner
Ronald T. Speers has named Howard "Skip" Spencer, Hampden,
chief of the Department's Game
Research and Management Division.
Spencer, who joined the Fish
and Game Department in 1952,
has recently served as assistant
chief. He has also worked as a
regional game biologist, and for
14 years was waterfowl research
leader for Maine.
Spencer replaces the late Kenneth W. Hodgdon. He received
his undergraduate degree in wildlife conservation from the University of Maine and did graduate
work at Utah State.
A veteran of WW II and Korea,
Spencer is married to the former
Margaret Qverhults of Glenwood
Springs, Colorado. They have
eight children and will live in the
Augusta area.
Mr. Spencer is currently serving as chairman of the technical
section of the Atlantic Flyway

Council. He is a member of the
Wildlife Society and several other
professional organizations.
Robert W. Boettger of Farmington has been promoted to assistant chief of the Game Research and Management Division.
Boettger, joined the Fish and
Game Department in 1955 and
has been regional game biologist
for the west central part of the
state during the past 13 years.
He holds a master's degree in
wildlife management and worked
two years with the Connecticut
Fish and Game Department prior
to coming to Maine.
A veteran of WW II, Boettger
and his wife, Eleanor, have two
children. They expect to move to
the Augusta area.

1969 License Fees
Resident
Hunting (under 16)
$ 1.00
Hunting (16 and older) . . . . .
4.00
Combination
hunting and fishing . . . . . . . . . . . . . . . . . . . . .
7.25
Fishing . . . . . . . . . . . . . . . . . . . .
4.00
Archery . . . . . . . . . . . . . . . . . . .
5.25
Fishing 3-day . . . . . . . . . . . . . .
5.00
(Exchangeable for season) . .
.25

Nonresident
Big Game (necessary for deer
and bear)
. $33.25
Small game
. 17.25
Small game, junior (under 15) 10.25
Archery
. 15.25
Fishing: season
. 11.00
Fishing: 3-day
.
5.00
Fishing:
7-day
.
6.00
Fishing: 15-day
.
7.75
(Exchangeable for season) ..
3.25
For other fees, please write to
the department

4.

WILDLIFE QUIZ
.1.
2.
3.

Does Maine have opossum?
Where does a screech owl get its
name?
How does Maine's hunter success
compare with other northeastern
states?
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Biologist Moves to N.B.
Fishery Biologist Malcolm Redmond, Old Town, has resigned his
position with the Maine Fish and
Game Dept. and accepted a job
with the New Brunswick Department of Natural Resources' Fish
and Wildlife Branch.
Mal will work out of the Fredrickton office. He reports that his
first assignment is to draw up a
management plan for the Province.
Redmond joined the Department in 1961 after working several summers with the Salmon
Commission and the Fisheries Division. A native of South Portland, he attended the University
of Maine and served in the U.S.
Navy.
Some of the major projects
with which he was associated
were the Johnston-Jo-Mary Trout
Ponds study and several smelt
investigations.
Mal is well-known to Maine
Fish and Game readers for his
fine drawings of insects and fish
which were often used to illustrate articles written by fellow
fishery biologists.

5.
6.

7.

What American bird builds the
largest nest?
True or false: Starlings are native
to the United States.
Muskrat are the most popular
Maine furbearer. Thousands ai:e
taken each trapping season. Is it
possible to over-trap them?
.
True or false: sportsmen provide
all the financial support for the

MOVING?
If you are moving, please drop
us a line and give both your present mailing address (exactly as
it appears on your mailing label)
and your new one, including zip
codes. We must have this information at least four weeks in advance of the next publication
date. The magazine is not forwarded automatically, and undeliverable copies are not returned to us.

Maine Department of Fish and
Game.
8. How many ice-fishing traps is
each fisherman allowed to set?
9. During what hours may you icefish?
10. Is it legal to hunt with a handgun
in Maine?
(Answers

on page

28)
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Fishery

Vacancies

Filled

Fish and Game Commissioner
Ronald T. Speers has announced
the appointment of three assistant fishery biologists. These men
were hired to replace men that
have resigned to take employment
in other states.
Ronald K. Brokaw, a native of
Plainfield, N.J., has been assigned
to the Moosehead Region to work
with Regional Biologist Roger P.
AuClair. Brokaw, a graduate of
the University of New Hampshire, will live in Greenville. He
is single.
James L. Hayward, a native of
Cheyenne, Wyoming, has been
named assistant fishery biologist
for the Grand Lake Region. He
will work out of the Machias office with Regional Biologist Keith
A. Havey.
Hayward is a graduate of the
University of Wyoming. He is
married to the former Marilyn
Clark of Deadwood, South Dakota. The couple has two children.
Steven A. 'I'impano is the new
assistant regional fishery biologist
for the Fish River Region. He will
work out of the Ashland office
with Regional Biologist Peter
Bourque.
Timpano, a native of New
Hampshire, graduated from the
University of N.H. He is married
to the former Sarah Rogers of
Walpole, N.H. They have one
daughter.
Edward T. Baum, Rumford, has
been hired as a biologist for the

Salmon Commission.
Baum, 23, graduated from the
University of Maine in 1967.
While a student, he worked one
summer for the Maine Fish and
Game Dept.
He worked as a fishery biologist
with the Rhode Island Department of Natural Resources for a
year before returning to Maine.
He replaces Richard Cutting who
resigned to take employment in
Newfoundland.
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Baum is married to the former
Peggy Dorian of Rumford. They
have one daughter and will live
in Bangor.
Wardens Transferred,
New Wardens Appointed
The Maine Fish and Game
Dept. has recently transferred
several game wardens and appointed new wardens to fill vacancies.
Warden Larry S. Cummings,
Topsfield, has been assigned to
the Wesley district in central
Washington County. Cummings,
a native of Locke Mills, joined the
Department in 1967. Richard E.
Parker of Madison has been appointed to the Warden Service
and posted to Topsfield. Parker,
an Air Force veteran, is married
and the father of one daughter.
Warden Gary L. Pelletier, T. 11,
R. 17, has been transferred to
Hampden. He became a warden
in 1967. Pelletier and his wife,
Linda, have three children. William Jackson Vail of Kennebunk
has joined the Fish and Game
Dept. and will replace Pelletier in
the T. 11, R. 17 district in the
Allagash area. Vail and his wife,
Sue, have one daughter.
Warden David 0. Sewall, Burbank, has moved to Franklin to
patrol that district. Sewall, who
has been a warden for two years,
is married. Michael J. O'Connell
has been named district warden
and with his wife, Dorothy, will
live at the Burbank warden camp.
Warden William Pidgeon, Clayton Lake, has moved to Jonesport.
Pidgeon, a native of Bangor, is
married. He replaces Warden
Terence Glatt who was transferred to Newport.
Warden Glatt, a native of
Greenville, is married to the former Marcia Fogg of Hampden.
Glatt joined the Fish and Game
Dept. in 1965.
Warden Richard P. Hennessey,
who formerly lived in Newport,

transferred to the Jefferson District. Hennessey and his wife, the
former Cynthia Lewin also of
Augusta, are the parents of two
children. He became a warden in
1965.
Dan L. Glidden, Patten, has
been named to the Warden Service and assigned to the Clayton
Lake District in Aroostook County. Glidden is married to the former Marilyn McElroy of Patten,
and they have two children.
Warden Leonard J. Pelletier,
Jr., Jackman, has been reassigned
to Enfield replacing Warden Clyde
D. Speed who retired. Pelletier
who became a warden in 1964, is
married to the former Rena Corriveau of Fort Kent. They have
four children.
Glen P. Feeney, son of recently
retired Warden Colin Feeney of
Machias, has been named district
warden and assigned to the Jackman district. Feeney is married
to the former Sandra Polley of
Machias. The couple has one
daughter.
George H. Chase, Bethel, has
been appointed to the Warden
Service and stationed in T. 6, R.
19, near St. Aurelie, P.Q. He and
his wife, the former Ruth
Stevens, also of Bethel, are the
parents of one son.
Robert Randall of Augusta has
been appointed to the Warden
Service and temporarily assigned
to the Unity district. Randall is
single.
SUBSCRIPTION
EXPIRING?
Don't take a chance on missing
a single issue of Maine Fish and
Game - check to see when your
subscription expires.
If you see LAST COPY printed on your mailing label, the current subscription has run out.
The last two digits on the top
line of the label code indicate
your last issue - 93, for example,
stands for the 3rd (summer) issue
of 1969. A subscription that has
been extended before running out
will have four characters (no
blanks) in the second line of the
coding.
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Clover and Rye Help Deer Through Hard Times

Game Biologist Harold "Doc" Blanchard
and assistant Hank Gauvin, both of Greenville,
spray lime on old logging roads and landings,
areas where pulpwood was piled.

Deeryard Management
Leader John Hunt, Bingham,
checks some clover and rye
which was seeded last year
in the Spencer Bay area.

The result of the liming and seeding
project - unexcelled whitetail food.
The clover and rye are available
earlier in the year and provide
more nourishment than many of
the native weeds which would have
grown there if it hadn't been seeded.

Fish and Wildlife
Planning Under Way
The first step has been taken by
two major departments of Maine
State Government toward the
formulation of a comprehensive
fish and wildlife resource plan for
Maine. The departments of Inland Fisheries and Game and Sea
and Shore Fisheries, in co-operation, will develop the detailed plan
during the next three years.
Fish and Game Commissioner
Ronald T. Speers arranged for
three members of the California
Fish & Game Dept. Planning Unit
to conduct a planning course for
members of the two departments.
Also attending were representatives of the Maine Park and Recreation Commission, Maine Forest Service, U.S. Bureau of Sport
Fisheries and Wildlife regional
office, and other agencies vitally
concerned with Maine's renewable natural resources.
The Maine Planning Unit, once
organized, will begin developing
a detailed information-collecting
system as well as the format for
its compilation. This information
will consist of species and habitat-type inventories, management recommendations, resourceuse trends, regulations recommendations, and so on.
Maine Fish and Game - Winter, 1968-69

LAST MINUTE NOTES
The fluorescent blaze orange test area in 1968 showed results identical to 1967
-- a 50 per cent reduction in the number of visibility connected accidents.
While there were four such accidents in the test zone this past year, it must
be noted that in all cases there were circumstances which should be explained.
In one instance, the victim was wearing a hood which covered his FBO hat;
in another, the victim was hit by a stray, nearly spent shotgun pellet which
barely penetrated the skin.

Another victim was struck by a 30-30 slug which

had penetrated a deer and travelled 300 yards through pine growth.

The victim,

operating a forklift at the time, was out of sight of the shooter.

In the

third case, the victim was obscured by dense growth; and investigators determined that even with blaze orange clothing, only a blur could be seen from the
vantage point of the shooter.
This explanation is in no way an attempt to negate the seriousness of the
mishaps but rather to show that in most cases there were, indeed, "accidents,"
the prevention of which would be nearly impossible.

However, fluorescent tflaze

orange.clothing did succeed in reducing the number of visibility connected
accidents by 50 per cent, and it is probably safe to say that if more FBO had
been required - so that only a hat would not have fulfilled the law - the
reduction would have been even greater.
Looking back at the 1968 deer season from the archer's point of view, we find
that 1,082 licensed bowhunters took only 18 deer.

That gives them a hunter

success ratio of less than 2 per cent - not even one-tenth as successful as the
firearms hunters.
When you consider that the over-all deer harvest, 41,078, was the third
highest ever and yet only 18 deer were taken by archers,-,ou begin to have more
of an appreciation of the difficulty of getting a deer with a bow and arrow.
While there are three'or four bowhunters who have consistently taken a
deer for the last few years, for the most part it's a labor of love with few
successes.
Archers are finding the black bear increasingly popular game, and summer
bear hunts are bringing lots of nonresidents to the Pine Tree State.
The county breakdown for the 1968 archery deer kill is as follows: Waldo,

5; Franklin 5; Penobscot and Piscataquis 2 each; Hancock, Oxford, York,
Lincoln, Aroostook, and Somerset had one each.
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EDITORIAL

IF YOU CARE ABOUT CONSERVATION
LET US KNOW

QUIZ ANSWERS

Whenever you observe a fish and wildlife law violation, you have to
make a decision. Either you aid the lawbreaker by turning away and
obeying the code of the underworld which says, "Don't help the law.";
or you lend a hand to law enforcement by gathering all the information
you can and reporting it as quickly as possible to your local Fish and
Game Department warden. You are not being "neutral" when you turn
away to keep from being involved. You are, by your silence or inaction,
indeed allowing the violator to get away with it.
Good citizens who ignore crime of any kind help to destroy our society.
Sportsmen who break fish and wildlife laws or stand idly by while others
do so are helping to destroy both the natural resources and recreation
we all value so highly.
Law enforcement is one of wildlife management's most important
implements. Habitat manipulation, control over hunting and fishing
pressure, stocking, and all of the research into new and better management techniques would all be useless without enforcement of the necessary regulations.
We are often asked exactly what a private citizen should do when
he observes a violation. The key to successful prosecutions is information. The warden needs to know what the violation was, when and where
it happened, and the name and address of the persons involved. If an
automobile was used, note the license number and description. How the
violators were dressed and what equipment was used, such as boats,
motors, snowmobiles, and firearms, is helpful information. If others
witnessed the event, their names and addresses are also useful. This
information should be given to the local warden as soon as possible. If
you can not reach him by phone, call the nearest State Police headquarters, and they will contact him by radio. If you wish, your information will be kept confidential.
The man who shoots more than his share of game or catches more
than his fair share of fish is depriving you and other good sportsmen
of a share of our natural resources, which belongs to everyone. Don't
protect the violator.

Tidy' s Tidings

WINTt;R TURNS OU'2. FIE.L.DS
AND FO~ESTS INTO SKDWCDVE'2ED PLA'IGROUNDS.

1. Yes, they are found in the southwestern section of the state, but
they are rare.
2.

We don't know, but not because it
screeches. Its call is a soft, wavering whistle.

3.

Very well. In fact about 20 to 25
per cent of all deer hunters are
successful each year, making us
number one in the northeast.

4.

The bald eagle builds the largest
nest. One is recorded as 9 % feet
in diameter, 20 feet from base to
top, and weighed two tons.

5.

False. About 120 starlings were
released in New York City in the
1890's, and now millions of them
are found throughout most of
North America.

6.

Probably not, especially with present fur prices and since the muskrat is most prolific. They have two
and sometimes three litters each
year with three to twelve young
per litter. Many states have yearround open season on muskrats.

7. True, The Fish and Game Department gets no state tax funds. Most
Department monies come from the
sale of hunting and fishing licenses, matching federal funds
from taxes on sporting goods, and
some money is received from boat
registration fees. No snowmobile
registration money comes to the
Fish and Game Dept.
8.

Not more than five lines, set or
otherwise may be used. All lines
shall be under the angler's immediate supervision.

9.

It is lawful to ice fish from onehalf hour before sunrise to onehalf hour after sunset, except in
certain waters which are open to
cusk or smelt fishing at night.

10. It is legal to hunt with a handgun
in Maine. However, no .22 caliber
rimfire guns, except .22 magnum,
may be used for deer.

KEEP THEM LITTER-FREE..
OTHERS WHO f:OLLOW WI LL
ENJOY IHE Bf.AU TY I TOO !

State Park &. Recreation
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Commission/ Auiusta, Maine

Maine Fish and Game occasionally prints letters of general interest. All letters must be signed,
though the name will be withheld
on request. We are always happy
to get your comments and are
especially interested in article
topic suggestions.
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The LandlockedAlewife
LANDLOCKED

0

SALMON

FOOD OF THE FUTURE?

confronting
fishery biologists managing
Maine's famed landlocked salmon
fisheries is providing the best forage
for this highly prized fish. Providing
adequate forage becomes especially
important as salmon gro"".' to le~al
size and larger, when their feedmg
preference gradually changes from
insects to small fish.
American smelt are a favorite food
of landlocked salmon. Salmon with
an ample supply of smelts available
grow rapidly and usually have deep,
full bodies. The potential of smelt to
support a productive salmon fishery
is unquestioned; but for unknown
reasons smelt are subject to extreme
fluctuations in abundance. For this
reason, the Fishery Research ~nd
Management Division is attemptmg
to find a forage fish to supplement
smelt in at least some Maine lakes.
Maine biologists presently feel that
landlocked alewives show good forage
potential.
Anadromous
(sea-run)
alewives the same species as the
small la~dlocked form, inhabit many
coastal lakes during the summer.
Young
alewives, spawned
and
hatched in these lakes, provide summer and fall forage for various game
fish, including landlocked sal~on.
However prior to this study, little
was kno~n about the feeding habits
of landlocked salmon with alewives
available during the entire year.
In June 1966, about 1,500 alewives werd transported from Cayuga
Lake New York, to Maine. Several
hund~ed were planted in Silver Lake
(Figure Eight Pond) and Gould Pond
of the Summer Haven chain of ponds
near Augusta. Neither pond has an
outlet, so the species will not spread
to other waters via this route. The
remaining alewives were planted in
Echo Lake, Mount Desert Island.
Echo Lake, a 234-acre cold-water
lake was selected for intensive study
of the forage value of landlocked
alewives. Echo supports salmon,
brook trout, and smelt. The lake is
not part of a drainage system from
which an introduced fish might spread
and eventually prove undesirable.
Active research by the author began one year after introduction of the
alewives. To catch these rather small
NE MAJOR PROBLEM

The author removes young landlocked
alewives from vertical gill net at
Echo Lake.
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By Robert T. Lackey
Research Assistant

fish (most were less than four inches
in total length when the study was
started) it was necessary to design
and build a new type of fishing gear.
Conventional gill nets most commonly used by the Maine fishery biologist
fish only the bottom eight feet of a
lake but can be modified to fish the
top eight feet. The open water of a
lake, typical alewife habitat, is not
fished with these gill nets except
when mid-depth sets are made. These
are difficult to carry out successfully.
Vertical gill nets, developed by the
Fishery Division, were easy to use
and solved this difficulty.
Information was obtained on the
habits of the newly introduced alewife. Spawning in shallow water occurs during June, July, and August,
and is not limited to a relatively short
time period as observed in several
other states. Growth of both the introduced alewives and their progeny
hatched in Echo Lake was very rapid.
Introduced fish reached a total length
of seven to eight inches, quite large
for fresh-water alewives.
Alewives hatched in Echo Lake
had a faster rate of growth during
their first two years than any other
reported alewife growth, including
Lake Michigan. A large proportion
of the alewife diet has been small,
suspended animal life, but insects
have often been taken when available.

Salmon were introduced into Echo
Lake the year before introduction of
alewives and have since shown about
average growth compared to salmon
from other Maine lakes. The diet
of these salmon, which averaged
about 14 inches in total length during
this study, was about two-thirds fish
and one-third insects. Smelts were
eaten mainly in summer and fall,
nines pine sticklebacks in summer,
and alewives in spring.
A small population of brook trout
were found to be heavy feeders on
insects and small, inshore, forage fish.
Ninespine sticklebacks and banded
killifish were favorite foods. Smelt
were found in trout stomachs at various times throughout the year, alewives were found in spring, but insects were consistently the most important food item.
Competition can be an important
consideration in the successful management of any fishery. We are presently confronted with a competition
relationship between landlocked alewives and smelt that is not fully
understood, primarily because each
population will eventually adjust to
the presence of the other. Both fish
eat similar foods although smelts
seem to favor insects more than alewives do. In addition, both species
are found in open water away from
shore. The ultimate effect of this
competition on each population is not
yet known but will be determined
by further research.
It might prove beneficial to the
fishery as a whole to maintain two
stunted populations of forage fish
(smelt and alewives) that could be
swallowed by smaller salmon. While
both species fluctuate widely in
abundance from time to time, there
is a good possibility that the two
species will not fluctuate downward
simultaneously. Thus, one species
would likely be available for forage
in large numbers.
Future management use of the
landlocked alewife will largely be determined by the results of the Echo
Lake study, similar studies in other
Maine lakes (perhaps on other game
fish), and results from other states'
fishery re~arch programs. At this
relatively early stage of study, alewives have shown a potential to solve
some of our forage fish problems;
but before introducing them widely,
we must, through additional work,
be certain that this step will definitely
improve management for new or existing landlocked salmon fisheries.
The author is now studying for his
doctorate in fisheries at Colorado State
University, Fort Collins, Colorado.
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Why the
Bounty on
Bobcats
A game warden gives his views on a
controversial subject.
By Warden Vernon L. Moulton
has long been discussed in our
state. In 1957, our 98th Legislature repealed
the $10.00 bounty on bear. Then bears were
made game animals, and in order to hunt them,
sportsmen had to buy the big game license. Next, a
season was placed on the bear; now it is a game animal protected from January 1 to May 31 of each
year.
If such a reversal in attitude as this can take
place, then I ask: Why the $15.00 bounty on bobcat?
The mention of repealing a bounty raises great
controversy, of course, among different people. This
has been evident at hearings for such a proposal
through the past several legislatures. The people
interested in this subject can be classified into three
main groups: The general outdoorsmen, the trapper, and the cat hunter. The general outdoorsmen
may hunt deer, rabbits, or just like the woods. I
would like to discuss these groups and even point
out some of the characteristics of the bobcat itself
in order to bring out my views of the bounty on our
bobcat.
In discussing this subject, people should keep in
mind that the money that pays all bobcat bounties
comes directly from the Fish and Game Department.
This Department is self-supporting and receives its
money mainly from the sale of licenses and permits.
It is obvious then that anyone buying a license or
permit from the Department is in turn paying his
share of the bounty money. For the fiscal year 196768, the bounties paid out amounted to $8,325.00.
The general outdoorsman is easily swayed in favor
of a bounty simply by the mere mention of the deer
and small game killed by the cat. This is very true,
and I am the first to admit they do kill deer. I have
followed enough cats to know that the bobcat is

T

30

HE BOUNTY

capable of killing any deer, large or small. The cat
doesn't have to be large; if the right contact is made,
even the small cats do the job. Most cats live on rabbits and smaller animals. Since the cat is a very lazy
animal, his diet is determined mainly by what is
most available.
A point that is forgotten is that we have other
carnivorous and omnivorous animals that also kill
deer and small game. The bear likes an occasional
deer as he breaks out of the den in the spring. The
fisher likes the tender fawn deer, as does the fox.
The fisher and foxes take their share also of small
game and game birds. None of these animals has a
bounty so why is it logical to select just the bobcat
and have a price on his head?
I feel that the bobcat is not the determining factor
of our deer population. If he was, our deer would
have been wiped out years ago. According to the
statistics compiled by the Fish and Game Department in 1967, the dog, man's best friend, definitely
accounted for 100 deer. The bobcat accounted for
25 deer. These figures are not complete, because not
all deer killed by bobcats are found; but, in turn,
neither are all killed by dogs. Two much more important factors in determining the size of our deer
herd are the manner of use of our land, which produces varying amounts of available food for the
deer, and the severity of the winters. Bobcats kill
deer and always will, and a bounty on them is not
going to decrease or increase the deer herd.
For the fiscal year ending June 30, 1957, the Fish
and Game Department paid 700 bobcat bounties;
and for the fiscal year ending June 30, 1967, 792
bounties were paid. This would indicate that the cat
Maine Fish and Game - Winter, 1968-69

do not realize it, but the bobcat is
its own worst enemy. I have seen an instance
where a large tom cat has killed another male cat
which weighed 10 to 20 pounds. The victorious tom
ate a portion of his victim and then buried it in the
snow to keep it from freezing. This made it easier
to feed on the carcass the next time he passed that
way. The bobcat is similar to the house cat in that
he will kill the small male kittens if possible. It has
been my experience that if a large tom is killed in
an area, the cat population will be higher there the
following year. The new population is made up
mainly of the young that other-vise would not have
survived if the old tom had still been around. The
cats tend to stabilize their own population by preying on their own competitors. To me, this is another
reason that the bounty is not logical.
Cat populations vary to a small degree in different
areas because of hunting or trapping. The largest
factor that controls, the bobcat is the availability of
food, which is determined by land use. The cat prefers thick second-growth fir and spruce. where the
rabbits are plentiful. As this growth matures, the
cat population will decrease. Ledges and thickets
are the two types of terrain that the bobcat likes.
The tumbledown rocks around ledges are used for
dens. During cold spells, cats use these dens for
warmth as inside the rocks it may be as warm as 32°
above when it is 30° below outside. The cat also
acquires much food from the ledges, such as rodents,
coons, and an occasional porcupine. The dens are
used as refuge areas by the cats when they are
chased by hounds, and it is usually impossible for the
hunter to get them out. A good part of Maine has
some form of rocks or ledges that the bobcat can
use. This is another reason why the bobcat population will never be decreased to any great extent.

this animal and would continue to do so even without
the free handout. Since the fur price is high enough
to interest trappers, why should the handout continue? It is unfair to the general outdoorsmen.
As stated earlier, the fisher is also predatory. He
kills fawn deer in the spring and equally as many
rabbits as the bobcat does. The trapper must pay
the Fish and Game Department a 50c fee for each
pelt he traps; yet, the Department pays the trapper
$15.00 for a bobcat. Since both these animals are
predaceous along the same line, I ask you : Is this
logical?
There are not a lot of bobcat hunters in Maine and
there never will be. Cat hunting is a gruelling and
often unrewarding sport. Many a hunt ends up in
a ledge at the end of an all day snowshoe, and sometimes the sound of the hounds' voices is never caught
up with after the initial start. Besides being a tough
sport, it is hard to find and train a good dog. Coon
hounds are plentiful, but good cat hounds are few
and far between. Some Maine hunters have excellent
cat hounds, and others hunt with mediocre dogs in
hopes of someday training a top dog. Although all
this sounds hopeless, those that enjoy this sport will
generally do it as long as they can walk. It takes
determination and just plain sticking with it. This
is what the good cat hunter has.
To this type of person, the bobcat is his recreation; he could probably care less about other hunting, including deer. The cat hunter feeds a hound
twelve months a year in order to work the dog during parts of four months. Cat hunting is what this
man enjoys, and he will hunt them regardless of a
bounty.
The theory of the bounty is, naturally, to decrease
the number of bobcats. If in fact the bounty did decrease our cat population, then you certainly
would see the cat hunter pleading for more restrictive measures. This is not the case, so one -can again
conclude that the bounty is ineffective in decreasing
the population of bobcats in Maine.
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population is not being decreased under our bounty
system. Again I ask: Why continue this system if
it is not accomplishing anything?

M

OST PEOPLE

probably put up the biggest arguments in favor of the bounty. Again, their main
topic is the number of deer killed; but, basically,
they are thinking of the free $15.00 bounty money
which pads the present high fur price on the bobcat
pelt, A few years ago the price of a pelt was so low
that a cat wasn't worth skinning, but in recent
years, the picture has changed. If the trapper sells
his pelts to the right buyer, he can almost double
his money by collecting the bounty. With the pressure of a bounty, the cat is one of our most valuable
fur bearers. There is no guarantee that the high
fur price will remain in the future; but at present,
many trappers are spending a lot of time trapping
HE TRAPPERS
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many a~ticles written about the
bounty on different ammals across our nation
and most agree that it is strictly a hoax. With the
statistics and views presented, it is obvious that our
bounty system is not accomplishing any objective
in this state, either. A businessman wouldn't continue to spend money on a venture that accomplished
nothing. Then why should the sportsmen of the
State of Maine spend money unwisely? I feel this
$8,325.00 could be put to a more beneficial use for
the sportsmen by the Department of Inland Fisheries and Game. I do not advocate that the bobcat
should be classed a game animal as the bear now is ;
but again I ask: Why the bounty on bobcat?
HERE HA VE BE~N
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Mosaic on the Snow
w As ONE of those days in February when winter first
shows signs that she is losing her grip on the State of
Maine. For sure, she would roar back again in full fury
before the lengthening days and higher sun finally prevailed, but this day she relaxed her icy grasp just a little.
Through the sunny forenoon, the mercury had pushed
from below zero until it steadied off in the high thirties.
The game warden in this central Maine town had
spent the morning checking summer cottages and a few
ice fishermen on lakes in his district. A window of one
cottage was found open, and quite a lot of snow had blown
in. After securing the camp as best he could, he notified
the out-of-state owner, who had thoughtfully left his name
and address posted on the door.
Early in the afternoon, after lunch of sandwiches and
coffee, the warden drove to the outskirts of a small town
where he planned to check an area not far from the road
where 10 or 12 deer usually yarded each winter. He
would not need his snowshoes as the sun hadn't softened
the crust much yet, and' it would still support him.
The sun was warm on his back as he struck out across
the field. A great flock of snow buntings burst into the
air from a patch of weeds projecting above the snow.
He watched them wheel and veer across the field and drop
in concert to begin gleaning seeds from another weed
patch. His thoughts somehow turned momentarily to the
city-dweller; how much he missed, never having seen
a snow bunting on a bright winter's day.
The going wasn't quite as good in the woods as it had
been in the field. He was breaking through the crust up
to his knees every few steps. Bad travelling for deer, he
thought. He cut a chest-high maple pole and shoved it
almost full length into the snow.
Shortly, he was out of the open hardwoods, and down
into the surrounding lowlands of fir, alders, and cedar.
Here he usually found deer, but not this time. He came
across fresh signs of only one, a good-sized doe, he
judged, by the tracks in the soft snow in a fir thicket.
On the way back to his car, the warden reflected on
what might have happened to the deer that usually wintered in that yard. The deer kill was up quite a bit during the hunting season, but there were still plenty of
deer around after the season ended; in fact, he had seen
five in the very field he was now walking in, one night
while watching for post-season night hunters.
It hadn't been a particularly bad winter, and he hadn't
seen any signs of over-browsing. There hadn't been any
illegal kills or road kills, to his knowledge, and conditions
were normal for this time of year in the other deer yards
in his district. Why should the deer be missing from this
one yard?
The last crescent of sun disappeared below the ridge
as he reached the road, and the bite in the air foretold
another sub-zero night. Movements in the deep shadows
far down the road caught his attention. As the forms
worked their way up the road, his suspicions were confirmed - dogs, three of them. He slipped behind the
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car, hoping to get a good look at them as they passed by.
But they spotted him and cut across the field and continued on toward town. All he could tell about the dogs
was that one was larger than the other two, and one of
the smaller dogs walked on four legs but ran on only
three, carrying its left hind leg.
Now, at last, he had an idea what might have happened
to his deer yard. Possibly these or other dogs had been
chasing the deer. He had had several dog-deer complaints
earlier in the winter and had gotten a conviction on one
of the dog owners. Since then, he had noticed that other
owners were keeping their dogs tied up or in kennels, but
now some were apparently gett.ng lax again.
At first light the next morning, the dark blue warden
car nosed into a turn-out on the same road, only farther
down this time, near where the dogs had come out of
the woods the day before. Two hours and fifteen minutes
later the warden left, having seen a rabbit and three
budding partridge but no dogs. He had to be in court at
10 o'clock with a loaded-gun-in-car violator.
Low, grey clouds scudded along on the mild southwest wind as the warden left the court house in midafternoon. Quite
change, he thought, from the clear'
cold, and calm day he watched dawn hours earlier. He
hadn't gone far when the warden from an adjoining district radioed to tell of a dog-deer complaint. They made
plans to meet at the pond where ice fishermen had reported dogs . harassing a nearly-exhausted deer. He
wheeled the car around in a fast U-turn and in less than
20 minutes was on the scene.
Flecks of blood marked a trail across the road and
down toward the pond. He followed on snowshoes and
soon found a nightmarish mosaic of broken crust, crimson snow, deer hair, and blood-tinted dog tracks.
Back on the hard crust again, the blood trail led into
a small, thick clump of young pines where the deer had
apparently gone down again. A shout from the direction
of the pond brought the warden's attention to a knot of
men about 50 yards out on the ice. He didn't have to
see the deer to know what they were doing there.
It was a pathetic sight. The deer, a good doe, was
split right out - spread-eagled - on the glare ice. She
lifted her head unsteadily for a second, her eyes telling
more than just pain or terror. She had been chewed
mercilessly from her loins to the hamstring muscles of
her hind legs. A pool of blood slowly stained the ice.
The doe's suffering was brought swiftly to a close by
a single bullet from the warden's service revolver. A
quick check revealed that she would have mothered twin
fawns had she survived the winter.
"There were three of 'em," said one of the fishermen,
"a big one and two little ones, and they run off soon as
they saw us. Didn't get a good look at 'em, but one run
on three legs."
A warm rain beat a steady rhythm on the telephone
booth roof as the warden called his wife to tell her he'd
be a little late for supper.
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"She had been chewed
mercilessly
from her loins to the hamstring muscles
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